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PROBLEM TO BE SOLVED: To prevent a switching element from deteriorating A v /[_ 
in performance by preventing generation of a light leak current induced by a 
transistor element by light entering from a corner part of a pixel, and to prevent 
a change in performance of the switching element. 

SOLUTION: The corner part of the pixel is covered with a light-shielding 
metallic film between the transistor element and a liquid crystal layer to cut off M 
the light to enter the transistor element part from the corner part of the pixel. A^j? 
data line or/and a capacity line are made wide at the corner part and then used « ; 
as the light-shielding metallic film between the transistor element and liquid 
crystal layer. Moreover, a new light shield film can be provided between the 
transistor element and liquid crystal layer to cover the corner part of the pixel. 
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| CLAIMS 
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[ [Claim(s)] 

[Claim 1] Two or more scanning line and two or more data lines which were formed in the shape of a matrix on 
the substrate, It is the component substrate for electro-optic devices which has the transistor connected to said 
scanning line and data line, and the pixel electrode connected to said transistor. The component substrate for 
electro-optic devices which makes broad width of face in which the light-shielding film by which the laminating 
was carried out between said transistors and pixel electrodes carried out flat-surface projection near 
[ transistor ] this, and is characterized by constituting so that the corner of a pixel electrode may be covered. 
[Claim 2] The component substrate for electro-optic devices according to claim 1 with which the light-shielding 
film constituted so that the corner of said pixel electrode might be covered is characterized by being a capacity 
line. 

[Claim 3] The component substrate for electro-optic devices according to claim 2 characterized by overlapping 
said capacity line on the scanning line, and arranging it in the planar structure of this component substrate. 
[Claim 4] The component substrate for electro-optic devices according to claim 2 with which said capacity line is 
characterized by being arranged at the scanning line and parallel in the planar structure of this component 
substrate. 

[Claim 5] The component substrate for electro-optic devices according to claim 1 with which the light-shielding 
film constituted so that the corner of said pixel electrode might be covered is characterized by being signal wiring. 
[Claim 6] The component substrate for electro-optic devices according to claim 1 with which the light-shielding 
film constituted so that the corner of said pixel electrode might be covered is characterized by being the both 
sides of a capacity line and signal wiring. 

[Claim 7] The component substrate for electro-optic devices according to claim 1 with which the light-shielding 
film constituted so that the corner of said pixel electrode might be covered is characterized by being prepared 
between a pixel electrode and signal wiring in the cross-section structure of this component substrate. 
[Claim 8] The component substrate for electro-optic devices given in either of claim 1 to claims 7 characterized 
by being constituted and the light-shielding film constituted so that the corner of said pixel electrode might be 
covered becoming so that the four corners of each pixel may be interrupted aslant. 

[Claim 9] The electro-optic device characterized by providing the component substrate for electro-optic devices 
of a publication in either of claim 1 to claims 8. 
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[Detailed Description of the Invention] 
[0001] ' 

[Field of the Invention] This invention raises the p rote ction-from -light engine performance of the corner of a pixel 
electrode especially about the electro-optic device which used the component substrate for electro-optic 
devices, and it. 
[0002] 

[Description of the Prior Art] The electro-optic device which has the transistor connected at two or more data 
lines, and two or more scanning lines by which it was formed in the shape of a matrix on the insulating substrate 
and said scanning line and the data line, and the pixel electrode connected to said transistor has a high switch 
property, although structure is complicated, and since high definition can be stabilized and realized, it is widely 
used as a liquid crystal display. TFT (Thin Film Transistor) which formed the silicon thin film on the insulating 
substrate, and formed the transistor on the silicon thin film as a transistor used for a liquid crystal display is used. 
In the electro-optic device of an active matrix using TFT, the light from a substrate front face carries out 
incidence to the channel field and drain field of TFT, and there is a problem to which the property of TFT for pixel 
switching as a transistor component is changed according to generating of optical leakage current. In order to 
prevent the incidence of the light to TFT, TFT is prepared in the surroundings of the opening field of each pixel 
section arranged in the shape of a matrix, and a means to form a grid-like light-shielding film in the surroundings 
of this opening field in one is known. 

[0003] For example, in projection mold displays, such as a projector which used liquid crystal equipment, since 
light is usually irradiated from the front face of a light transmission nature substrate, this carries out incidence to 
the channel field of the transistor formed on the substrate, and produces optical leakage current. In order to 
prevent this optical leakage current, it is common to consider as the structure of preparing a protection-from- 
light layer in right above [ of an opposite substrate / transistor ]. 

[0004] Moreover, in the electro-optic device of an active matrix, in order to prevent the flicker and printing in the 
display screen, it is necessary to prepare the storage capacitance corresponding to the capacity which a pixel 
electrode constitutes. For this reason, it is necessary to arrange rationally the scanning line, the data line, a 
capacity line, TFT, or storage capacitance, and to form the light-shielding film for preventing the incidence of the 
light to TFT on it in the surroundings of an opening field. An example of such a TFT array substrate is given and 
explained to drawing 16 and drawing 17 . 

[0005] The top view of two or more pixel groups which the TFT array substrate with which, as for drawing 16 , the 
data line, the scanning line, the pixel electrode, the light-shielding film, etc. were formed adjoins expanding and 
showing ** in part, and drawing 17 are the sectional views in alignment with line P-P' of drawing 16 . In addition, 
in drawing 16 and 1 7, in order to make each class and each part material into the magnitude of extent which can 
be recognized on a drawing, the scales for each class or every each part material differ. 

[0006] Drawing 16 shows the planar structure in the pixel section (image display field) of a TFT array substrate. 
Two or more transparent pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the 
pixel circles on the TFT array substrate of a liquid crystal display in the shape of a matrix, and data-line 6a, 
scanning-line 3a, and capacity line 3b are respectively prepared in them along the boundary of pixel electrode 9a 
in every direction. Data-line 6a is electrically connected to the below-mentioned source field among semi- 
conductor layer 1a of a single-crystal-silicon layer through the contact hole 5, and pixel electrode 9a is 
electrically connected to the below-mentioned drain field among semi-conductor layer 1a through the contact 
hole 8. Moreover, scanning-line 3a is arranged so that a channel field (field of the slash after ******) may be 
countered among semi-conductor layer 1a, and scanning-line 3a functions as a gate electrode. 
[0007] The main track section in which capacity line 3b is mostly extended in the shape of a straight line along 
with scanning-line 3a (namely, the 1st field which saw superficially and was formed along with scanning-line 3a), It 
has the lobe (namely, the 2nd field which saw superficially and was installed along with data-line 6a) projected to 
the preceding paragraph side (inside of drawing, facing up) along with data-line 6a from the part which intersects 
data-line 6a. 

[0008] And two or more 1st light-shielding film 1 1a is prepared in the field shown with the slash of a drawing 
Nakamigi riser. 1st light-shielding film 11a looks at TFT which includes the channel field of semi-conductor layer 
1a in the pixel section from a TFT array substrate side, respectively, and is more specifically prepared in the wrap 
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location. Furthermore, it has the lobe projected to the stage side (namely, drawing Nakashita sense) which adjoins 
the main track section which counters the main track section of capacity line 3b, and is extended in the shape of 
a straight line along with scanning-line 3a along with data-line 6a from the part which intersects data-line 6a. The 
tip of the downward lobe in each stage (pixel line) of 1st light-shielding film 1 1a is piled up in the bottom of data- 
line 6a with the tip of the upward lobe of capacity line 3b in the next step. The contact hole 13 which connects 
electrically 1st light-shielding film 11a and capacity line 3b mutually is established in this overlapping part. That is, 
with this operation gestalt, 1st light-shielding film 1 1a is electrically connected to capacity line 3b of the 
preceding paragraph or the latter part by the contact hole 13. 1f is the 1st storage capacitance electrode. 
[0009] As shown in drawing 16 , with the structure of this TFT array substrate, storage capacitance 70 is 
arranged into the part which arranges a capacity line in parallel with the part by which surrounding scanning-line 
3a of the opening field of each pixel electrode 9a has been arranged and by which the scanning line has been 
arranged. Moreover, it superimposes also on the part by which data-line 6a has been arranged, capacity line 3b is 
arranged, and storage capacitance 70 is formed. And 1st light-shielding film 1 1a is prepared so that it may lap 
with TFT on a flat surface. 

[0010] Drawing 17 shows the cross-section structure of liquid crystal equipment. Liquid crystal equipment is 
equipped with the TFT array substrate 10 which constitutes an example of a light transmission nature substrate, 
and the transparent opposite substrate 20 by which opposite arrangement is carried out at this. 
[0011] TFT30 for pixel switching is formed in the TFT array substrate 10. Data-line 6a is connected to 1d of high 
concentration source fields of semi-conductor layer 1a which constitutes TFT30, and pixel electrode 9a is 
connected to high concentration drain field 1e. The orientation film 16 is formed in the pixel electrode 9a bottom. 
[0012] In order to prevent the incidence of the light to TFT, 1st light-shielding film 1 1a is prepared in the location 
corresponding to TFT30 for each pixel switching on the TFT array substrate 10. It is constituted so that it may 
prevent that the light from which the light which carried out incidence has reflected and returned on the base of 
the TFT array substrate 10 from the pixel electrode by this carries out incidence to channel field 1a ? of TFT30, or 
the LDD fields 1b and 1c. 

[0013] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode (common 
electrode) 21 is formed, and the orientation film 22 is formed in the bottom. 

[0014] Furthermore, the 2nd light-shielding film 23 is formed in fields other than the opening field of each pixel 
section at the opposite substrate 20. Thus, the incident light from the pixel electrode side of the opposite 
substrate 20 has prevented advancing into channel field 1a' of semi-conductor layer 1a of TFT30 for pixel 
switching, or the LDD (Lightly Doped Drain) fields 1b and 1c. 
[0015] 

[Problem(s) to be Solved by the Invention] However, each pixel electrode 9a is constituted by the square, 
scanning-line 3a which runs the perimeter of opening in all directions, data-line 3b, and capacity line 3b cross a 
right angle at the structure shown in above-mentioned drawing 16 and above-mentioned drawing 1 7 , and opening 
of each pixel electrode 9a consists of them. TFT30 is formed in a part for the intersection of scanning-line 3a and 
data-line 3b corresponding to each pixel electrode 9a. For this reason, although the light which carries out 
incidence from a perpendicular direction to a TFT array substrate can be covered by the 2nd light-shielding film 
23, the light which carries out incidence in the direction of slant from the direction of pixel electrode 9a to a TFT 
array substrate cannot be shaded. Since the 2nd light-shielding film 23 is arranged in the remarkable upper part of 
TFT30, penetration light from [ of a pixel ] slant cannot be covered effectively. With such liquid crystal equipment, 
light carries out incidence to the channel field and drain field of TFT for switching from opening of each pixel 
electrode 9a, leakage current occurs in TFT, the property of TFT as a component for pixel switching changes, and 
clear image display is not obtained. 

[0016] In the liquid crystal display especially used for a liquid crystal projector, optical leak of the transistor by 
the light which advances into the channel section has been made into a problem. Penetration of the light from the 
corner part of the pixel near a transistor has posed a problem especially. 

[0017] When a support substrate is light transmission nature also as general structure of preparing a protection- 
from-light layer in the upper part of a transistor, the light which carried out incidence from the front face reflects 
by the interface by the side of a substrate rear face, and may carry out incidence to the channel section as a 
return light. Although this return light is slight as a rate to the quantity of light irradiated from a front face, it may 



-4- 



fully produce optical leakage current in the equipment using the very powerful light sources, such as a projector. 
That is, the return light from this substrate rear face affects the switching characteristic of a component, and 
changes the property of a device. Therefore, light on the front face of a substrate which carries out incidence 
from the pixel corner section especially must be lessened as much as possible. 

[0018] This invention was made in order to solve this technical problem, and it aims at offering the TFT array 
substrate which the light which carries out incidence from across to a TFT array substrate can also shade. 
Furthermore, it excels in the switching characteristic which used the TFT array substrate, and aims at offering 
the electro-optic device with which clear image display is obtained. 
[0019] 

[Means for Solving the Problem] In order to solve this technical problem, the component substrate for electro- 
optic devices of this invention Two or more scanning line and two or more data lines which were formed in the 
shape of a matrix on the substrate, It is the component substrate for electro-optic devices which has the 
transistor connected to said scanning line and data line, and the pixel electrode connected to said transistor. 
Width of face in which the light-shielding film by which the laminating was carried out between said transistors 
and pixel electrodes carried out flat-surface projection was made broad near [ transistor ] this, and it constituted 
so that the corner of a pixel electrode might be covered. 

[0020] If it is made the configuration of such this invention, although opening of a pixel electrode becomes a little 
narrow, the light which carries out incidence in the direction of slant toward TFT from pixel electrode opening of a 
TFT array substrate can be shaded, and the component substrate for electro-optic devices which does not 
degrade the property of TFT for pixel switching as a transistor component according to generating of optical 
leakage current can be realized. 

[0021] In the electro-optic device component substrate of this invention, a capacity line can be used as a light- 
shielding film constituted so that the corner of said pixel electrode might be covered. Moreover, the data line can 
also be used as a light-shielding film constituted so that the corner of said pixel electrode might be covered. 
[0022] Since these wiring of each is arranged in the shape of a grid around the pixel electrode, it becomes 
possible [ shading effectively the light which carries out incidence to the TFT section prepared in the corner of 
each pixel ] from opening of a pixel electrode by constituting line breadth widely near [ for the grid intersection ] 
using these light-shielding films. It is only changing the patterning configuration at the time of forming a capacity 
line and the data line, and the manufacture approach of the line constituted broadly has the advantage which can 
be formed even if it does not establish a special process. 

[0023] Moreover, in the electro-optic device component substrate of this invention, in the planar structure of this 
component substrate, said capacity line is overlapped on the scanning line, and may be arranged, or said capacity 
line may be arranged in the planar structure of this component substrate at the scanning line and parallel. 
[0024] When the former capacity line is overlapped on the scanning line and arranged, the width of face of a 
capacity line can be taken to the limit of spacing between each pixel, and it becomes possible to take large 
storage capacitance. Moreover, when the latter capacity line is arranged at the scanning line and parallel, it is 
advantageous at the point which can form a capacity line and the scanning line at the same process with spacing 
between each pixel although the width of face of a capacity line is restricted. 

[0025] Moreover, in the electro-optic device component substrate of this invention, the light-shielding film 
constituted so that the corner of said pixel electrode might be covered may be prepared in the location between 
a pixel electrode and the data line in the cross-section structure of this component substrate. 
[0026] Although a production process increases one process, the more effective protection from light of it is 
attained by preparing the light-shielding film of a configuration required for a required location, without being 
caught by the capacity line or the data line. Furthermore, in the electro-optic device component substrate of this 
invention, it is desirable that the light-shielding film constituted so that the corner of said pixel electrode might be 
covered considers as the light-shielding film constituted so that the four corners of each pixel electrode might be 
interrupted aslant. Usually, since it forms in the corner of each pixel electrode, TFT can cover the oblique- 
incidence light from all directions, if the four corners of a pixel electrode are shaded. Of course, a light-shielding 
film may be prepared only in the required direction of electric shielding instead of four corners. Moreover, 
although especially a limit does not have the configuration of the light-shielding film which covers each pixel 
electrode, it has the effectiveness of electric shielding also to the oblique-incidence light from which direction. 
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without narrowing opening of a pixel electrode, if it shades so that the four corners of each pixel electrode may 
bte interrupted aslant. Furthermore, the electro-optic device of this invention is an electro-optic device 
possessing the component substrate of the structure which covers the corner of the pixel electrode of a 
publication using a light-shielding film to either of claim 1 to claims 8. 

[0027] Since the electro-optic device of this invention has covered the light which carries out incidence aslant 
toward the TFT section from a pixel electrode comer, it can prevent that leakage current occurs in TFT, and the 
property of TFT as a component for pixel switching does not change. Therefore, it becomes possible to obtain a 
clearer display image. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
In addition, also in each drawing of the gestalt of operation, in order to make each class and each part material 
into the magnitude of extent which can be recognized on a drawing, the scale for each class or every each part 
material is not the same, and is changed. 

[0029] (1st operation gestalt) Drawing 1 and drawing 2 are drawings showing the structure of the component 
substrate for electro-optic devices of the 1st operation gestalt of this invention, and the sectional view where 
drawing 2 met line A-A' of drawing 1 in the top view which drawing 1 expanded two or more pixel groups in which 
the data line, the scanning line, the pixel electrode, the light-shielding film, etc. were formed, and which the 
component substrate for electro-optic devices of the 1 st operation gestalt of this invention adjoins, and was 
shown is shown. The capacity line 300 which runs to right and left by space is broadly formed near TFT30, and a 
role of the protection-from-light layer to the incidence of the light from the corner of pixel electrode 9a is made 
to play with this operation gestalt, as shown in drawing 1 . 

[0030] First, based on drawing 1 , the planar structure in the pixel section (image display field) of the component 
substrate for electro-optic devices of this invention is explained to a detail. 

[0031] As shown in drawing 1 , two or more transparent pixel electrode 9a (the profile is shown by broken-line 
section 9a 1 ) is prepared in the pixel circles on a TFT array substrate in the shape of a matrix, and, as for the 
component substrate 100 for electro-optic devices of the 1st operation gestalt of this invention, data-line 6a and 
scanning-line 3a are respectively prepared along the boundary of pixel electrode 9a in every direction. TFT30 for 
the pixel switching for carrying out switching control of the pixel electrode 9a is formed in the corner of each 
pixel electrode 9a in alignment with data-line 6a. 

[0032] Data-line 6a is electrically connected to the below-mentioned source electrode 303 through the contact 
hole 81, and pixel electrode 9a is electrically connected to the below-mentioned drain electrode 302 through the 
contact hole 84 established in the side in alignment with scanning-line 3a. Moreover, scanning-line 3a is arranged 
so that channel field la' (field of the slash of left going up in drawing 1 ) may be countered among semi-conductor 
layer 1a, and scanning-line 3a functions also as a gate electrode. Contact holes 81 and 82 are established in the 
end side of TFT30. The contact hole 81 has connected electrically data-line 6a and the source electrode 303 (the 
chain line in drawing has shown) as a junction electrode, and the contact hole 82 has connected electrically 1d of 
high concentration source fields of semi-conductor layer 1a with the source electrode 303. The contact hole 83 
is established in the other end side of TFT30, and, as for a contact hole 83, the drain electrode 302 as a junction 
electrode and high concentration drain field 1e of semi-conductor layer 1a are connected electrically. 
[0033] The capacity line 300 is superimposed on scanning-line 3a, and is formed in the space longitudinal 
direction along the boundary of pixel electrode 9a. The capacity line 300 has the main track section (namely, the 
1st field which saw superficially and was formed in scanning-line 3a by lapping) mostly extended in the shape of a 
straight line along with scanning-line 3a, and the overhang section (namely, the 2nd field which looked at 
superficially and was jutted out in the direction which data-line 6a runs) jutted out of the part which intersects 
data-line 6a in the vertical direction by space along with data-line 6a. And in the about 30-TFT above-mentioned 
overhang part, the capacity line 300 is aslant formed broadly so that the corner of pixel electrode 9a may be 
covered. In the broad parts 300a and 300b of the capacity line 300 of drawing 1 , the direction of broad partial 
300a prepared in the corner of the space bottom of pixel electrode 9a is formed a little more greatly than broad 
partial 300b prepared in the corner of the space top of pixel electrode 9a. By considering as such structure, the 
broad parts 300a and 300b of the capacity line 300 are seen in each pixel section from the liquid crystal layer 50 
side (space perpendicular direction) of the TFT array substrate 10, respectively, and TFT30 containing channel 
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field 1a' of semi-conductor layer 1a is formed in the wrap location. 

[0034] Furthermore, the capacity line 300 forms storage capacitance 70-1 in the main track section which is 
overlapped on scanning-line 3a and is mostly extended in the shape of a straight line with the drain electrode 302 
(shown by the chain line in drawing) of the shape of L character by which opposite arrangement was carried out 
by superimposing through the insulator layer. 

[0035] The drain electrode 302 forms the lobe (namely, field which saw superficially and was installed in data-line 
6a by lapping) projected upward by space along with data-line 6a from the part which intersects data-line 6a. 
Furthermore, in a part for the lobe jutted out upward, the drain electrode 302 is superimposed on the capacity line 
300, is arranged through an insulator layer, by the space of data-line 6a, and forms storage capacitance 70-2. 
[0036] The storage capacitance of pixel electrode 9a is increased these results, using effectively the tooth space 
which separated from the opening field which are fields (namely, field in which the capacity line 300 was formed) 
which the disclination of liquid crystal generates, such as a field near the data-line 6a, and a field near the 
scanning-line 3a. Thus, with the gestalt of this operation, with storage capacitance 70-1 and storage capacitance 
70-2, capacity was secured and stabilization of the display screen is achieved. 

[0037] Next, based on drawing 2 , the cross-section structure of pixel circles of the component substrate 100 for 
electro-optic devices is explained. First, if the outline of cross-section structure is explained, it has the TFT 
array substrate 10 which consists of a glass substrate or a quartz substrate, and, as for the component substrate 
100 for electro-optic devices, TFT30 for the pixel switching for carrying out switching control of pixel electrode 
9a and the pixel electrode 9a of light transmission nature is formed in the TFT array substrate 10. The orientation 
film 1 6 with which predetermined orientation processing of rubbing processing etc. was performed is formed in the 
pixel electrode 9a bottom. Pixel electrode 9a consists of transparent conductive film, such as for example, ITO 
film. Moreover, the orientation film 16 consists of organic resin film, such as for example, polyimide film. 
[0038] Thus, it arranges so that pixel electrode 9a of the component substrate 100 for electro-optic devices and 
the counterelectrode (illustration abbreviation) which were constituted may meet, and between the TFT array 
substrate 10 and an opposite substrate, liquid crystal is enclosed with the space surrounded by the sealant 
(illustration is omitted), and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a predetermined 
orientation condition with the orientation film 16 and the orientation film of a counterelectrode in the condition 
that the electric field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid 
crystal which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick two substrates around those, and 
spacers, such as glass fiber for making distance between both substrates into a predetermined value or a glass 
bead, are mixed. 

[0039] As shown in the TFT array substrate 10 at drawing 2 , TFT30 for the pixel switching for carrying out 
switching control of each pixel electrode 9a is formed in the location corresponding to each pixel electrode 9a. 
[0040] If it furthermore explains to a detail, the insulator layer (insulator layer) 12 is formed between the TFT 
array substrate 10 and semi-conductor layer 1a. An insulator layer 12 is for being formed all over the TFT array 
substrate 10, eliminating the effect of the impurity from the TFT array substrate 10, and forming TFT30 as a 
semiconductor device. 

[0041] An insulator layer 12 consists of high insulation glass, such as NSG (non doped silicate glass), PSG 
(phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate glass), or silicon 
oxide film, a silicon nitride film, etc. 

[0042] TFT30 for pixel switching has LDD (Lightly Doped Drain) structure. Channel field 1 a' of semi-conductor 
layer 1a in which a channel is formed of the electric field from scanning-line 3a and this scanning-line 3a, Gate 
dielectric film 2, data-line 6a which insulate scanning-line 3a and semi-conductor layer 1a, 1d list of high 
concentration source fields of low concentration source field (source side LDD field) 1b of semi-conductor layer 
1a and low concentration drain field (drain side LDD field) 1c, and semi-conductor layer 1a is equipped with high 
concentration drain field 1e. The drain fields 1c and 1e are formed in source field lb and 1d list to semi- 
conductor layer 1a according to whether the channel of either n mold or p mold is formed by doping the dopant 
the object for n molds of predetermined concentration, or for p molds. TFT of an n-type channel has the 
advantage that a working speed is quick, and it is used as TFT30 for pixel switching which is the switching 
element of a pixel in many cases. 
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[0043] Although TFT30 for pixel switching has LDD structure as mentioned above preferably, it may be TFT of 
the self aryne mold which may have the offset structure which does not drive impurity ion into low concentration 
source field 1b and low concentration drain field 1c, drives in impurity ion by high concentration by using gate 
electrode 3a as a mask, and forms the high concentration source and a drain field in self align. 
[0044] The interlayer insulation film 31 1 is formed on scanning-line 3a, gate dielectric film 2, and an insulator layer 
12. On the interlayer insulation film 31 1, the drain electrode 302 and the source electrode 303 are formed. The 
contact hole 83 which leads to the contact hole 82 and high concentration drain field 1e which lead to 1d of high 
concentration source fields is respectively formed in the interlayer insulation film 31 1. The source electrode 303 
is electrically connected to 1 d of high concentration source fields through this contact hole 82. Moreover, the 
drain electrode 302 is electrically connected to high concentration drain field 1e of semi-conductor layer 1a 
through the contact hole 83. 

[0045] The insulator layer 301 is formed on the drain electrode 302 and the source electrode 303, and the 

capacity line 300 is arranged on both sides of this insulator layer in the drain electrode 302 and the location which 

counters. Since the capacity line 300 serves as the light-shielding film and it is arranged above TFT30, the light 

which advances from the space upper part is interrupted effectively, and it can avoid hitting TFT30. 

[0046] With this operation gestalt, a laminating is carried out and the capacity line 300 and the drain electrode 

302 are arranged so that it may superimpose through an insulator layer 301, and they form storage capacitance 

70-1. 

[0047] The capacity line 300 consists of a refractory metal of protection-from-light nature, such as a metal 
simple substance which contains at least one of Ti, Cr, W, Ta, Mo, and Pd preferably, an alloy, and metal silicide, a 
v metal membrane of protection-from-light nature, such as aluminum, etc. 

[0048] If constituted from a refractory metal ingredient, the capacity line 300 is destroyed by high temperature 
processing in the formation process of component substrates, such as formation of data-line 6a performed after 
the formation process of the capacity line 300 on the TFT array substrate 10, or it can avoid fusing by it. since 
the capacity line 300 which served as the light-shielding film to the TFT array substrate 10 is formed in the upper 
part of TFT30 in this operation gestalt — channel field 1a* of TFT30 for pixel switching in the light from the liquid 
crystal layer 50 side of the TFT array substrate 10 The situation which carries out incidence to the LDD fields 1b 
and 1c can be prevented. Since the capacity line 300 constitutes the broad parts 300a and 300b [ near the TFT ] 
so that the corner of pixel electrode 9a may be covered as shown in drawing 1 , the light which advances in the 
direction of slant toward TFT30 from the corner of pixel electrode 9a can be covered. Therefore, the property of 
TFT30 as a transistor component does not change with generating of optical leakage current. 
[0049] The interlayer insulation film 312 is arranged on the capacity line 300 and the insulator layer 301, and the 
previous contact holes 81 and 84 are formed in the interlayer insulation film 312. Data-line 6a is formed on the 
interlayer insulation film 312. Data-line 6a consists of thin films of protection-from-light nature, such as alloy film, 
such as metal membrane metallurgy group silicide, such as aluminum. The insulator layer 7 is formed on data-line 
6a, and pixel electrode 9a or the orientation film 16 is formed on the insulator layer 7. 

[0050] Data-line 6a is electrically connected with the source electrode 82 through a contact hole 81. Moreover, 
pixel electrode 9a is electrically connected with the drain electrode 302 through a contact hole 84. 
[0051] Thus, minute spacing is maintained and let the component substrate 100 for electro-optic devices and 
opposite substrate which were constituted be a panel for liquid crystal displays on both sides of a liquid crystal 
layer in lamination and space. 

[0052] (2nd operation gestalt) Drawing 3 and drawing 4 are drawings showing the structure of the component 
substrate for electro-optic devices of the 2nd operation gestalt of this invention, and the sectional view where 
drawing 4 met line B-B' of drawing 3 in the top view which drawing 3 expanded two or more pixel groups in which 
the data line, the scanning line, the pixel electrode, the light-shielding film, etc. were formed, and which the 
component substrate for electro-optic devices adjoins, and was shown is shown. The point that the operation 
gestalt of **** 2 differs from an operation gestalt in the 1st of the point is changed to forming the capacity line 
300 broadly, as shown in drawing 3 , data-line 6a which runs up and down by space is broadly formed near TFT30, 
and a role of the protection-from-light layer to the incidence of the light from the corner of pixel electrode 9a is 
made to play. 

[0053] First, based on drawing 3 , the planar structure in the pixel section (image display field) of the component 
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substrate for electro-optic devices of this invention is explained to a detail. In addition, the same sign is attached 
and shown in the configuration member which has the same function as drawing 1 and drawing 2 in drawing 3 and 
drawing 4 . 

[0054] As shown in drawing 3 , two or more transparent pixel electrode 9a (the profile is shown by broken-line 
section 9a') is prepared in the pixel circles on a TFT array substrate in the shape of a matrix, and, as for the 
component substrate 100 for electro-optic devices, data-line 6a and scanning-line 3a are prepared respectively 
along the boundary of pixel electrode 9a in every direction. TFT30 for the pixel switching for carrying out 
switching control of the pixel electrode 9a is formed in the corner of each pixel electrode 9a in alignment with 
data-line 6a. 

[0055] Data-line 6a is electrically connected to the below-mentioned source electrode 303 through the contact 
hole 81. Scanning-line 3a is arranged so that channel field 1a' (field of the slash of left going up in drawing 1 ) may 
be countered among semi-conductor layer 1a, and scanning-line 3a functions also as a gate electrode. Although 
data-line 6a is extended in the shape of a straight line, it has broad partial 6a' jutted out in the direction of 
scanning-line 3a (namely, seeing superficially longitudinal direction of space) in the part which intersects 
scanning-line 3a. And in broad partial 6a' above-mentioned [ about 30-TFT ], data-line 6a is aslant formed 
broadly so that the corner of pixel electrode 9a may be covered. By considering as such structure, broad partial 
6a' of data-line 6a The light which advances from the corner of each pixel aslant to TFT30 direction while 
interrupting the light which advances in each pixel section from the liquid crystal layer 50 side (space 
perpendicular direction) of the TFT array substrate 10, respectively is also interrupted. It enabled it to cover 
effectively the light which carries out incidence to TFT30 containing channel field 1a' of semi-conductor layer 1a. 
[0056] The contact hole 84 is established in the side in alignment with scanning-line 3of pixel electrode 9a a, and 
the pixel electrode 9 and the drain electrode 302 are connected electrically. Contact holes 81 and 82 are 
established in the end side of TFT30. The contact hole 81 has connected electrically data-line 6a and the source 
electrode 303 (the chain line in drawing has shown) as a junction electrode, and the contact hole 82 has 
connected electrically 1d of high concentration source fields of semi-conductor layer 1a with the source 
electrode 303. The contact hole 83 is established in the other end side of TFT30, and, as for a contact hole 83, 
the drain electrode 302 as a junction electrode and high concentration drain field 1e of semi-conductor layer 1a 
are connected electrically. 

[0057] The capacity line 300 is superimposed on scanning-line 3a, and is formed in the space longitudinal 
direction along the boundary of pixel electrode 9a. Furthermore, the capacity line 300 superimposes data-line 6a, 
and is mostly formed in the shape of a straight line. 

[0058] Furthermore, the capacity line 300 forms storage capacitance 70-1 in the part which is overlapped on 
scanning-line 3a and is mostly extended in the shape of a straight line with the drain electrode 302 (shown by the 
chain line in drawing) of the shape of L character by which opposite arrangement was carried out by 
superimposing through the insulator layer. Moreover, in the part which is overlapped on data-line 6a and is mostly 
extended in the shape of a straight line, storage capacitance 70-2 is formed with the drain electrode 302 (shown 
by the chain line in drawing) by which opposite arrangement was carried out by superimposing through the 
insulator layer. 

[0059] The storage capacitance of pixel electrode 9a is increased these results, using effectively the tooth space 
which separated from the opening field which is a field (namely, field in which the capacity line 300 was formed) 
which the disclination of liquid crystal of the field near the data-line 6a and the field near the scanning-line 3a 
generates. Thus, with the gestalt of this operation, with storage capacitance 70-1 and storage capacitance 70-2, 
capacity was secured and stabilization of the display screen is achieved. 

[0060] Next, since line BHB' which is as being shown in drawing 4 and passes along a contact hole 81, 82TFT30, 
and a contact hole 84 in drawing 3 meets and the cross-section structure of pixel circles of the component 
substrate 100 for electro-optic devices in a **** 2 operation gestalt is cut, it turns into the completely same 
structure as the case of the gestalt of the 1st operation shown in drawing 2 . Therefore, explanation is omitted 
here. As mentioned above, with the gestalt of this operation, since data-line 6a was broadly constituted on the 
flat surface near the TFT, and it constituted broadly aslant so that the corner of a pixel might moreover be 
covered, the light which advances in the direction of slant toward TFT from opening of a pixel field, especially the 
corner of a pixel can be covered effectively. Consequently, since the switching characteristic of TFT does not 
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change without optical leakage current occurring in TFT, the stable clear display screen is obtained. 
[0061] (3rd operation gestalt) Next, the 3rd operation gestalt of this invention is shown in drawing 9 from drawing 
5 . In addition, the same sign was attached about the configuration member which has the same function also in 
drawing 9 from drawing 5 . 

[0062] Drawing 5 to drawing 9 is drawing showing the structure of the component substrate for electro-optic 
devices of the 3rd operation gestalt of this invention, and drawing 5 is the top view in which TFT30 was prepared 
in one corner of pixel electrode 9a, and the data line and the scanning line were formed along the boundary of 
each pixel electrode 9a and in which having expanded and shown some component substrates for electro-optic 
devices of this invention. Drawing 6 shows the sectional view in alignment with line C-C of drawing 5 , drawing 7 
shows the sectional view in alignment with line X-X' of drawing 5 t drawing 8 shows the sectional view in 
alignment with line Y-Y' of drawing 5 , and drawing 9 shows the sectional view in alignment with line Z-Z' of 
drawing 5 . the operation gestalt of **** 3 — the 1st [ of the point ], and 2nd operation gestalten — things — 
the point has prevented dividing capacity wiring into two pieces, and arranging the capacity electrode of fixed 
potential between the data line and the capacity electrode of pixel potential along the data line, and the capacity 
electrode of the data line and pixel potential influencing each other by capacity coupling, and carrying out a bad 
influence to a display. Moreover, along the scanning line, it has prevented arranging the capacity electrode of fixed 
potential between the capacity electrode of pixel potential, and the scanning line, and the capacity electrode and 
the scanning line of pixel potential influencing each other by capacity coupling. 

[0063] And it is the point which constituted each capacity wiring broadly near the TFT. And it is the point of 
having established the contact hole for pixel electrodes in the part of the capacity line broadly extended near the 
TFT of the corner of a pixel electrode. 

[0064] First, based on drawing 5 , the planar structure in the pixel section (image display field) of the component 
substrate 100 for electro-optic devices of this invention is explained to a detail. 

[0065] As shown in drawing 5 , two or more transparent pixel electrode 9a (the profile is shown by broken-line 
section 9a') is prepared in the pixel circles on a TFT array substrate in the shape of a matrix, and, as for the 
component substrate 100 for electro-optic devices of the 3rd operation gestalt of this invention, data-line 6a and 
scanning-line 3a are respectively prepared along the boundary of pixel electrode 9a in every direction. TFT30 for 
the pixel switching for carrying out switching control of the pixel electrode 9a is formed in the corner of each 
pixel electrode 9a in alignment with data-line 6a. The contact hole ACNT is established in the end side of TFT30, 
and the contact hole BCNT is established in the other end side. Data-line 6a is electrically connected to 1d of 
high concentration source fields of the below-mentioned semi-conductor layer 1a through the contact hole ACNT, 
and the below-mentioned capacity electrode 403a (a thin continuous line shows among drawing) is electrically 
connected to high concentration drain field 1e of semi-conductor layer 1a through the contact hole BCNT. 
Furthermore, the contact hole SCNT is formed in the direction of data-line 6a, it connects electrically and below- 
mentioned capacity electrode 404a and light-shielding film 11a (a drawing destructive line shows) are maintained 
at this potential. Light-shielding film 1 1a is superimposed and prepared in data-line 6a and scanning-line 3a along 
the boundary of each pixel on a TFT array substrate. Data-line 6a is extended in the shape of a straight line in 
the space vertical direction along with one side of pixel electrode 9a. 

[0066] Capacity electrode 403a used as one pixel potential is superimposed and prepared in data-line 6a, and 
forms broad partial 403a' jutted out over the corner of one pixel electrode of one direction of scanning-line 3a 
(namely, seeing superficially right of space) in the part which intersects scanning-line 3a. 

[0067] Moreover, capacity electrode 404a used as one fixed potential is also superimposed and prepared in data- 
line 6a, and forms broad partial 404a' jutted out over the corner of two pixel electrodes of one direction of 
scanning-line 3a (namely, seeing superficially left of space) in the part which intersects scanning-line 3a. 
Furthermore, capacity electrode 404a used as one fixed potential has broad partial 404a" jutted out over one pixel 
electrode of other directions of scanning-line 3a (namely, seeing superficially right of space) in the part which 
intersects scanning-line 3a. The contact hole CCNT is established in this broad partial 404a", it has connected 
electrically and capacity electrode 404a which becomes fixed potential through a contact hole CCNT, and the 
below-mentioned 403b are maintained at this potential. Moreover, capacity electrode 403b used as another fixed 
potential is superimposed and prepared in scanning-line 3a, and the end of capacity electrode 403b is connected 
to capacity line 404a through the previous contact hole CCNT. Furthermore, capacity electrode 404b used as 
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another pixel potential is also superimposed on scanning-line 3a, and is countered and prepared in capacity 
electrode 403b, and capacity electrode 404b used as pixel potential is jutted out in the direction of a pixel 
electrode in the corner of the pixel electrode of a piece, and forms overhang section 404b*. This overhang section 
404b' is overlapped on broad partial 403a' of capacity electrode 403a used as previous pixel potential, and, as for 
one here, a contact hole DCNT and the below-mentioned ICNT are formed. A contact hole DCNT connects 
electrically capacity line 404b and capacity electrode 403a used as pixel potential, and is maintaining them at this 
potential. Thus, capacity electrode 403a which becomes pixel potential with the gestalt of this operation, capacity 
electrode 403b which becomes fixed potential at the capacity electrode 404a list used as fixed potential, It forms 
so that the corner of a pixel electrode may be covered aslant broadly [ b / each of / used as pixel potential / 
capacity electrode 404] near the TFT, and it enables it to cover the penetration light from a pixel electrode, 
especially the light which advances in the method TFT direction of a corner of a pixel electrode aslant. 
[0068] Moreover, although ICNT can be arranged near the center of the side which meets the scanning line 
instead of a corner, since contact holes DCNT and ICNT have been arranged to overhang section 404b' of the 
capacity electrode of the pixel potential of the corner of pixel electrode 9a, as compared with the 1 st previous 
embodiment and 2nd previous embodiment, spacing of the space vertical direction where each pixel electrode 
adjoins can be narrowed. Moreover, by having formed the contact hole in one place, the field which the 
disclination by turbulence of the liquid crystal by the irregularity of a contact hole generates can be made small, 
and opening can be enlarged. 

[0069] Next, based on drawing, the cross-section structure of pixel circles of the component substrate 100 for 
electro-optic devices is explained. Drawing 6 is drawing showing cross-section structure including the contact 
holes ACNT, BCNT, and SCNT in alignment with line C-C of drawing 5 . It has the TFT array substrate 10 which 
consists of a glass substrate or a quartz substrate, and, as for the component substrate 100 for electro-optic 
devices, TFT30 for the pixel switching for carrying out switching control of light-shielding film 1 1a, the pixel 
electrode 9a orientation film 16, and the pixel electrode 9a of light transmission nature is formed in the TFT array 
substrate 10. Pixel electrode 9a consists of transparent conductive film, such as for example, ITO film. 
[0070] Thus, liquid crystal is enclosure **** to the space which has arranged so that pixel electrode 9a of the 
component substrate 100 for electro-optic devices and the counterelectrode (illustration abbreviation) which 
were constituted may meet, and was surrounded by the sealant (illustration is omitted) between the TFT array 
substrate 10 and the opposite substrate. Liquid crystal takes a predetermined orientation condition with the 
orientation film 1 6 and the orientation film of a counterelectrode in the condition that the electric field from pixel 
electrode 9a are not impressed. Liquid crystal consists of liquid crystal which mixed the pneumatic liquid crystal 
of a kind or some kinds. It is the adhesives which consist of a photo-setting resin or thermosetting resin in order 
that a sealant may stick two substrates around those, and spacers, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, are mixed. 

[0071] As shown in the TFT array substrate 10 at drawing 6 t TFT30 for the pixel switching for carrying out 
switching control of each pixel electrode 9a is formed in the location corresponding to each pixel electrode 9a. 
[0072] If it furthermore explains to a detail, the insulator layer (insulator layer) 12 is formed between the TFT 
array substrate 10 and semi-conductor layer 1a. An insulator layer 12 is for being formed all over the TFT array 
substrate 10, eliminating the effect of the impurity from the TFT array substrate 10, and forming TFT30 as a 
semiconductor device. 

[0073] An insulator layer 12 consists of high insulation glass, such as NSG (non doped silicate glass), PSG 
(phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate glass), or silicon 
oxide film, a silicon nitride film, etc. like a previous embodiment. Between the TFT array substrate 10 and the 
insulator layer 12, light-shielding film 11a which consists of a metal of protection-fronrHight nature is prepared. 
Superficially, light-shielding film 1 1a is overlapped on data-line 6a, scanning-line 3a, and the capacity electrodes 
403a, 403b, 404a, and 404b, and is prepared along the boundary of each pixel electrode in every direction. It 
connects with capacity electrode 404a through the contact hole SCNT, and light-shielding film 11a maintained 
capacity electrode 404a of fixed potential at fixed potential, and has secured the stability of the display screen. 
Thus, by arranging light-shielding film 11a, the light to which the light which carried out incidence has reflected 
and returned from the surface section of a pixel field on the base of the TFT array substrate 10 can be covered. 
[0074] It has LDD (LightlyDoped Drain) structure as well as [ TFT30 for pixel switching ] a previous embodiment. 
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[0075] With this operation gestalt, since the capacity electrode of the fixed potential which moreover consists of 
a 'metal thin film of protection-from-light nature, such as aluminum, broadly by about 30 TFT, and pixel potential 
is formed so that TFT30 may be covered from the bottom right above [ of TFT30 ], the incidence of the light to 
channel field 1a' of semi-conductor layer 1a and the LDD fields 1b and 1c can be prevented effectively. 
[0076] The interlayer insulation film 31 1 is formed on scanning-line 3a, gate dielectric film 2, and an insulator layer 
12, and the contact hole ACNT and the contact hole BCNT are respectively formed in the interlayer insulation 
film 31 1. A contact hole ACNT connects 1d of high concentration source fields of data-line 6a and semi- 
conductor layer 1a, and a contact hole BCNT connects high concentration drain field 1e of capacity electrode 
403a and semi-conductor layer 1a. 

[0077] On the interlayer insulation film 31 1, capacity electrode 403a of pixel potential is formed. On capacity 
electrode 403a, capacity electrode 404a of fixed potential is formed through the insulator layer 401. The interlayer 
insulation film 312 is formed on capacity electrode 404a of fixed potential, and an insulator layer 401, and the 
previous contact hole ACNT is formed in the interlayer insulation film 312. Data-line 6a is formed on the 
interlayer insulation film 312. Data-line 6a consists of a metal simple substance containing at least one of Ti, Cr, 
W, Ta, Mo, and Pd which are a desirable opaque refractory metal, an alloy, metal silicide, etc. 

[0078] The insulator layer 7 is formed on data-line 6a and an interlayer insulation film 312, and pixel electrode 9a 
or the orientation film 1 6 is formed on the insulator layer 7. If it does in this way, since capacity electrode 404a of 
fixed potential exists between data-line 6a and capacity electrode 403a of pixel potential, data-line 6a and 
capacity electrode 403a of pixel potential are not influenced by each by capacity coupling. Next, a part for the 
principal part of the cross-section structure which includes the contact hole CCNT in alignment with line X-X' of 
drawing 5 in drawing 7 is shown. In drawing 7 , signs that capacity electrode 404a of fixed potential and capacity 
electrode 403b of fixed potential are connected are shown as previously explained through the contact hole 
CCNT. In the part which crosses TFT30, semi-conductor layer 1a covered with gate dielectric film 2 is shown, 
and data-line 6a is arranged further in the upper part. Next, the cross-section structure which met drawing 8 at 
line Y-Y' of drawing 5 is shown. A contact hole is not arranged in the cross section in alignment with line Y-Y\ 
but signs that laminating arrangement of scanning-line 3a, capacity electrode 403b of fixed potential, and the 
capacity electrode 404b of pixel potential is carried out on both sides of the insulator layer are shown. If it does in 
this way, since capacity electrode 403b of fixed potential exists between capacity electrode 404b scanning-line 
3a of pixel potential, scanning-line 3a and capacity electrode 404b of pixel potential are not influenced by each by 
capacity coupling. A part for the principal part of the cross-section structure which finally includes the contact 
hole BCNT in alignment with line Z-Z' of drawing 5 , a contact hole DCNT, and a contact hole ICNT in drawing 9 
is shown. By drawing 9 , high concentration drain field 1 e of a semi-conductor layer and capacity electrode 403a 
of pixel potential are connected through the contact hole BCNT, and signs that capacity electrode 403a of pixel 
potential is connected to capacity electrode 404b of pixel potential through the contact hole DCNT are shown. 
Furthermore, capacity electrode 404b of pixel potential is connected to pixel electrode 9a corresponding to TFT 
through the contact hole ICNT. Between capacity electrode 403a of pixel potential, and capacity electrode 403b 
of fixed potential, and between capacity electrode 404a of pixel potential, and capacity electrode 404b of fixed 
potential, the insulator layer 401 is formed, respectively and storage capacitance 70~3 is formed. Thus, minute 
spacing is maintained and let the component substrate for electro-optic devices and opposite substrate which 
were constituted be a panel for liquid crystal displays on both sides of a liquid crystal layer in lamination and 
space. As mentioned above, with the gestalt of this operation, since it has formed so that the corner of a pixel 
electrode may be aslant covered in capacity electrode 403a and a capacity electrode 404a list broadly [ b / each 
of / capacity electrode 403b and / capacity electrode 404] near the TFT, the penetration light from a pixel 
electrode, especially the light which advances in the TFT direction aslant from the corner of a pixel electrode can 
be covered. And since the contact hole for pixel electrodes was established in the part of the capacity line 
broadly extended near the TFT of the corner of a pixel electrode, opening of a pixel electrode is widely utilizable. 
[0079] (4th operation gestalt) Drawing 10 and drawing 1 1 are drawings showing the structure of the component 
substrate for electro-optic devices of the 4th operation gestalt of this invention. Drawing 10 is the top view 
where TFT30 was prepared in one corner of pixel electrode 9a, and data-line 6a and scanning-line 3a were 
formed in the perimeter of pixel electrode 9a and in which having expanded and shown some component 
substrates for electro-optic devices of this invention. Drawing 1 1 shows the sectional view in alignment with line 
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D-D' of drawing 10 . 

[0080] Like the 2nd operation gestalt which showed this operation gestalt previously, protection from light of the 
corner of a pixel electrode forms the data line broadly near the TFT, and is taken as a light-shielding film. The 
point that the operation gestalt of **** 4 differs from the 2nd previous operation gestalt is a point that capacity 
wiring stands in a row and is formed along with the scanning line. 

[0081] First, based on drawing 10 , the planar structure in the pixel section (image display field) of the component 
substrate 100 for electro-optic devices of this invention is explained to a detail. 

[0082] As shown in drawing 10 , two or more transparent pixel electrode 9a (the profile is shown by chain-line 
section 9a') is prepared in the pixel circles on a TFT array substrate in the shape of a matrix, and, as for the 
component substrate 100 for electro-optic devices of this operation gestalt, data-line 6a and scanning-line 3a are 
respectively prepared along the boundary of pixel electrode 9a in every direction. Moreover, the capacity line 300 
is formed in parallel with scanning-line 3a. TFT30 for the pixel switching for carrying out switching control of the 
pixel electrode 9a is formed in the corner of each pixel electrode 9a in alignment with data-line 6a. 
[0083] Data-line 6a is electrically connected to 1d of high concentration source fields of the below-mentioned 
semi-conductor layer 1a through the contact hole 82, and pixel electrode 9a is electrically connected to the 
below-mentioned drain electrode 302 through the contact hole 84 established in the side in alignment with 
scanning-line 3a. Moreover, scanning-line 3a is arranged so that channel field 1a' (field of the slash of left going 
up in drawing 1 ) may be countered among semi-conductor layer 1a, and scanning-line 3a functions also as a gate 
electrode. 

[0084] The lobe (namely, field which saw superficially and was installed in data-line 6a by lapping) which projected 
the capacity line 300 upward by space along with data-line 6a along the boundary of pixel electrode 9a in parallel 
with scanning-line 3a from the part which intersects space longitudinal-direction and data-line 6a is prepared. 
The capacity line 300 forms storage capacitance 70 with the part (shown by the thin line in drawing) projected to 
the space upper part of the drain electrode 302 mostly extended in the shape of a straight line in parallel with 
scanning-line 3a by which opposite arrangement was carried out through the insulator layer, and the drain 
electrode 302 prolonged in along the data line. 

[0085] The drain electrode 302 forms the lobe (namely, field which saw superficially and was installed in data-line 
6a by lapping) projected upward by space along with data-line 6a from the part which intersects data-line 6a. And 
opposite arrangement is carried out with the capacity line 300 through gate dielectric film 2, and storage 
capacitance 70 is formed. 

[0086] Next, based on drawing 1 1 , the cross-section structure of pixel circles of the component substrate 100 
for electro-optic devices is explained. It has the TFT array substrate 10 which consists of a glass substrate or a 
quartz substrate, and, as for the component substrate 100 for electro-optic devices, TFT30 for the pixel 
switching for carrying out switching control of a light-shielding film 420, pixel electrode 9a, and the pixel electrode 
9a of light transmission nature is formed in the TFT array substrate 10. The orientation film 16 with which 
predetermined orientation processing of rubbing processing etc. was performed is formed in the pixel electrode 9a 
bottom. Pixel electrode 9a consists of transparent conductive film, such as for example, ITO film (indium Tin oxide 
film). Moreover, the orientation film 16 consists of organic film, such as for example, polyimide film. 
[0087] Thus, it arranges so that pixel electrode 9a of the component substrate 100 for electro-optic devices and 
the counterelectrode (illustration abbreviation) which were constituted may meet, and like a mentioned operation 
gestalt, between the TFT array substrate 10 and an opposite substrate, liquid crystal is enclosed with the space 
surrounded by the sealant (illustration is omitted), and the liquid crystal layer 50 is formed. 
[0088] As shown in the TFT array substrate 10 at drawing 1 1 , TFT30 for the pixel switching for carrying out 
switching control of each pixel electrode 9a is formed in the location corresponding to each pixel electrode 9a. 
[0089] If it furthermore explains to a detail, the insulator layer (insulator layer) 1 2 is formed between the TFT 
array substrate 10 and semi-conductor layer 1a. An insulator layer 12 is for being formed all over the TFT array 
substrate 10, eliminating the effect of the impurity from the TFT array substrate 10, and forming TFT30 as a 
semiconductor device. 

[0090] An insulator layer 12 consists of high insulation glass or silicon oxide film, a silicon nitride film, etc. like a 
previous operation gestalt. Between the TFT array substrate 10 and the insulator layer 12, the light-shielding film 
420 which consists of a metal of protection-from-light nature is formed. Superficially, a light-shielding film 420 is 
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superimposed on data-line 6a, scanning-line 3a t and the capacity line 300, and is prepared along the boundary of 
each pixel electrode in every direction. Thus, by arranging a light-shielding film 420, the light to which the light 
which carried out incidence has reflected and returned from the surface section of a pixel field on the base of the 
TFT array substrate 10 can be covered. 

[0091] It has LDD (LightlyDoped Drain) structure as well as [ TFT30 for pixel switching ] a previous embodiment. 
Channel field 1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 
3a and this scanning-line 3a, Gate dielectric film 2, data-line 6a which insulate scanning-line 3a and semi- 
conductor layer 1a, 1d list of high concentration source fields of low concentration source field (source side LDD 
field) 1b of semi-conductor layer 1a and low concentration drain field (drain side LDD field) 1c, and semi- 
conductor layer 1a is equipped with high concentration drain field 1e. One to which it corresponds of two or more 
pixel electrode 9a through a contact hole 84 is connected to high concentration drain field 1e. 
[0092] With this operation gestalt, since data-line 6a which moreover consists of a metal thin film of protection- 
from-light nature, such as aluminum, broadly by about 30 TFT is formed so that TFT30 may be covered from the 
bottom right above [ of TFT30 ], the incidence of the light to channel field 1a' of semi-conductor layer 1a and the 
LDD fields 1b and 1c can be prevented effectively. 

[0093] The interlayer insulation film 4 is formed on scanning-line 3a, gate dielectric film 2, the capacity line 300, 
and the insulator layer 12, and the contact hole 82 and the contact hole 84 are respectively formed in the 
interlayer insulation film 4. 

[0094] Data-line 6a is formed on the interlayer insulation film 4. Data-line 6a consists of a metal simple substance 
containing at least one of Ti, Cr, W, Ta, Mo, and Pd which are a desirable opaque refractory metal, an alloy, metal 
silicide, etc. 

[0095] The insulator layer 7 is formed on data-line 6a and an interlayer insulation film 4, and pixel electrode 9a or 
the orientation film 16 is formed on the insulator layer 7. Thus, minute spacing is maintained and let the 
component substrate for electro-optic devices and opposite substrate which were constituted be a panel for 
liquid crystal displays on both sides of a liquid crystal layer in lamination and space. As mentioned above, with the 
gestalt of this operation, since data-line 6a was broadly constituted on the flat surface near the TFT, and it 
constituted broadly aslant so that the corner of a pixel might moreover be covered, the light which advances in 
the direction of slant toward TFT from opening of a pixel field, especially the corner of a pixel can be covered 
effectively. Consequently, since the switching characteristic of TFT does not change without optical leakage 
current occurring in TFT, the stable clear display screen is obtained. 

[0096] (5th operation gestalt) Drawing 12 and drawing 13 are drawings showing the structure of the component 
substrate for electro-optic devices of the 5th operation gestalt of this invention, and drawing 12 is the top view 
where TFT30 was prepared in one corner of pixel electrode 9a, and data-line 6a and scanning-line 3a were 
formed in the perimeter of pixel electrode 9a and in which having expanded and shown some component 
substrates for electro-optic devices of the 5th operation gestalt of this invention. Drawing 13 shows the sectional 
view in alignment with line E-E' of drawing 12 . The point that the operation gestalt of **** 5 differs from the 1 st 
to 4th previous operation gestalt is a point which forms the new light-shielding film 421 in the liquid crystal layer 
50 side above data-line 6a of TFT30 right above in cross-section structure, and is covering the corner of a pixel 
electrode by this light-shielding film 421. 

[0097] First, based on drawing 12 , the planar structure in the pixel section (image display field) of the component 
substrate 100 for electro-optic devices of this invention is explained to a detail. 

[0098] As shown in drawing 1 2 , two or more transparent pixel electrode 9a (the profile is shown by chain-line 
section 9a') is prepared in the pixel circles on a TFT array substrate in the shape of a matrix, and, as for the 
component substrate 100 for electro-optic devices, data-line 6a and scanning-line 3a are prepared respectively 
along the boundary of pixel electrode 9a in every direction. Moreover, the capacity line 300 is formed in parallel 
with scanning-line 3a. TFT30 for the pixel switching for carrying out switching control of the pixel electrode 9a is 
formed in the corner of each pixel electrode 9a in alignment with data-line 6a. 

[0099] Data-line 6a is electrically connected to Id of high concentration source fields of semi-conductor layer 1a 
through the contact hole 82, and pixel electrode 9a is electrically connected to the drain electrode 302 through 
the contact hole 84 established in the side in alignment with scanning-line 3of pixel electrode 9a a. Moreover, 
scanning-line 3a is arranged so that channel field 1a* (field of the slash of left going up in drawing 1 ) may be 
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countered among semi-conductor layer 1a, and scanning-line 3a functions also as a gate electrode. 
[01 00] In 'parallel with scanning-line 3a, as for the capacity line 300, elongation and the lobe (namely, field which 
saw superficially and was installed in data-line 6a by lapping) which projected upward by space along with data- 
line 6a from the part which intersects data-line 6a further are prepared in the space longitudinal direction along 
the boundary of pixel electrode 9a. The capacity line 300 forms storage capacitance 70 with the part (shown by 
the thin line in drawing) projected to the space upper part of the drain electrode 302 mostly extended in the 
shape of a straight line in parallel with scanning-line 3a by which opposite arrangement was carried out through 
the insulator layer, and the drain electrode 302 prolonged in along the data line. The light-shielding film 421 is 
formed in the parts of the part except the contact hole 84 established in the side in alignment with scanning-line 
3of core [ of pixel electrode 9a ], and pixel electrode 9a a, i.e., the corner of pixel electrode 9a, scanning-line 3a, 
and data line 6a (the drawing medium wave line shows the profile). A light-shielding film 421 is formed so that the 
opening field of each pixel may not be narrowed and the corner of a pixel may be covered aslant. Moreover, the 
contact hole formation section avoids and forms. A light-shielding film 421 is formed in the location near [ a / of 
TFT30 right above / data-line 6] an upper liquid crystal layer like the after-mentioned. 

[0101] The light which carries out incidence from a space perpendicular direction by this newly prepared light- 
shielding film 421, especially the light which advances in the direction of slant toward TFT from the corner of pixel 
electrode 9a can be covered effectively, and it becomes possible to prevent generating of the optical leakage 
current in TFT. 

[0102] Next, based on drawing 13 , the cross-section structure of pixel circles of the component substrate 100 
for electro-optic devices is explained. Like the previous operation gestalt, it has the TFT array substrate 10 
which consists of a glass substrate or a quartz substrate, and, as for the component substrate 100 for electro- 
optic devices of this operation gestalt, TFT30 for the pixel switching for carrying out switching control of a light- 
shielding film 420, pixel electrode 9a, and the pixel electrode 9a of light transmission nature is formed in the TFT 
array substrate 10. The orientation film 16 with which predetermined orientation processing of rubbing processing 
etc. was performed is formed in the pixel electrode 9a bottom. 

[0103] Thus, it arranges so that pixel electrode 9a of the component substrate 100 for electro-optic devices and 
the counterelectrode (illustration abbreviation) which were constituted may meet, and between the TFT array 
substrate 10 and an opposite substrate, liquid crystal is enclosed with the space surrounded by the sealant 
(illustration is omitted), and the liquid crystal layer 50 is formed. 

[0104] As shown in the TFT array substrate 10 at drawing 13 , TFT30 for the pixel switching for carrying out 
switching control of each pixel electrode 9a is formed in the location corresponding to each pixel electrode 9a. 
[0105] The insulator layer (insulator layer) 12 is formed between the TFT array substrate 10 and semi-conductor 
layer 1a. An insulator layer 12 consists of high insulation glass or silicon oxide film, a silicon nitride film, etc. 
Between the TFT array substrate 10 and the insulator layer 12, the light-shielding film 420 which consists of a 
metal of protection-from-light nature is formed like the 3rd [ of the point ], and 4th operation gestalten. 
Superficially, a light-shielding film 420 is superimposed on data-line 6a, scanning-line 3a, and the capacity line 300, 
and is prepared as boundary **** of each pixel electrode in every direction. Thus, by arranging a light-shielding 
film 420, the light to which the light which carried out incidence has reflected and returned from the surface 
section of a pixel field on the base of the TFT array substrate 10 can be covered. 

[0106] It has LDD (LightlyDoped Drain) structure as well as [ TFT30 for pixel switching ] a previous embodiment. 
Channel field 1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 
3a and this scanning-line 3a, Gate dielectric film 2, data-line 6a which insulate scanning-line 3a and semi- 
conductor layer 1a, 1d list of high concentration source fields of low concentration source field (source side LDD 
field) 1b of semi-conductor layer 1a and low concentration drain field (drain side LDD field) 1c, and semi- 
conductor layer 1a is equipped with high concentration drain field 1e. One to which it corresponds of two or more 
pixel electrode 9a through a contact hole 84 is connected to high concentration drain field 1e. 
[0107] With this operation gestalt, since the light-shielding film 421 which consists of a metal thin film of 
protection-from-light nature is formed so that TFT30 may be covered from the bottom with cross-section 
structure in the location between data-line 6a of TFT30 right above, and the liquid crystal layer 50, the incidence 
of the light to channel field 1a' of semi-conductor layer 1a and the LDD fields 1b and 1c can be prevented 
effectively. 
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[0108] The interlayer insulation film 4 is formed on scanning-line 3a r gate dielectric film 2, the capacity line 300, 
and the Insulator layer 12, and the contact hole 82 and the contact hole 84 are respectively formed in the 
interlayer insulation film 4. Data-line 6a is electrically connected to 1 d of high concentration source fields of 
semi-conductor layer 1a through a contact hole 82, and pixel electrode 9a is electrically connected to high 
concentration drain field 1e of semi-conductor layer 1a through the contact hole 84. 

[0109] Data-line 6a is formed on the interlayer insulation film 4. Data-line 6a consists of a metal simple substance 
containing at least one of Ti, Cr, W, Ta, Mo, and Pd which are desirable opaque aluminum, aluminum alloy, or a 
refractory metal, an alloy, metal silicide, etc. 

[0110] On data-line 6a and an interlayer insulation film 4, the light-shielding film 421 pinched by the insulator 
layer 7 is formed, and pixel electrode 9a or the orientation film 16 is formed on the insulator layer 7 on a light- 
shielding film 421. As for a light-shielding film 421, it is desirable to constitute from at least one metal simple 
substance, an alloy, or metal silicide among aluminum, Ti, Cr, W, Ta, Mo, and Pb(s) which are a desirable opaque 
metal. 

[01 1 1] Thus, a light-shielding film 421 is arranged in the location between TFT30 and the liquid crystal layers 50 
on TFT30. The light which carries out incidence from a liquid crystal layer (above [ of space ]) can be prevented 
from hitting TFT30 by arranging to the liquid crystal layer side above TFT30. Moreover, since the light-shielding 
film 421 is constituted so that the corner of each pixel may be covered superficially, it becomes possible 
[ covering effectively the light which carries out incidence in the TFT30 direction in the direction of slant ] from 
the corner of each pixel. Thus, minute spacing is maintained and let the component substrate for electro-optic 
devices and opposite substrate which were constituted be a panel for liquid crystal displays on both sides of a 
liquid crystal layer in lamination and space. 

[0112] Next, the electro-optic device which used the component substrate for electro-optic devices of this 
invention is explained. 

[0113] The example of the electro-optic device which used the component substrate for electro-optic devices of 
this invention is shown in drawing 14 and drawing 15 . 

[01 14] Drawing 14 (a) is the perspective view showing the example of a cellular phone. 1000 shows the body of a 
cellular phone and 1001 is liquid crystal equipment which used the component substrate for electro-optic devices 
of this invention among those. 

[01 15] Drawing 14 (b) is the perspective view showing the example of wrist watch mold electronic equipment. 
1 100 is liquid crystal equipment with which the body of a clock was shown and 1101 used the component 
substrate for electro-optic devices of this invention. 

[01 16] Drawing 14 (c) is the perspective view showing the example of pocket mold information processors, such 
as a word processor and a personal computer. 1200 in drawing shows an information processor and 12002 is liquid 
crystal equipment with which the input sections, such as a keyboard, and 1204 used the body of an information 
processor, and 1 206 used the component substrate for electro-optic devices of this invention. 
[01 17] Since light does not advance into the channel field or drain field of TFT since the light which advances 
from the corner of a pixel electrode to TFT which is a switching element for a pixel electrode drive can be 
interrupted effectively, if the component substrate for electro-optic devices of this invention is used for these 
electro-optic devices, and leakage current does not occur in TFT, the property of TFT does not change and clear 
image display is obtained. The example of the projection mold indicating equipment (projector) which used as light 
modulation equipment the liquid crystal equipment which used the component substrate for electro-optic devices 
of this invention as an example of other electro-optic devices is shown in drawing 15 . The projection mold 
display of this example S polarization flux of light by which outgoing radiation was carried out from the light 
source section 1710 arranged in accordance with the system optical axis L, the integrator lens 1720, the 
polarization lighting system 1 700 by which an outline configuration is carried out from the polarization optical 
element 1 730, and the polarization lighting system 1 700 The inside of the light reflected from S polarization 
reflector 1401 of a polarization beam splitter 1400 and a polarization beam splitter 1400 reflected according to S 
polarization flux of light reflector 1401, High-reflective-liquid-crystal light modulation equipment 300B which 
modulates the dichroic mirror 1412 which separates the component of blue glow (B), and the separated blue glow 
(B), High-reflective-liquid-crystal light modulation equipment 1300R which modulates the dichroic mirror 1413 
which is made to reflect the component of red light (R) among the flux of lights after blue glow was separated, 
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and is separated, and the separated red light (R), High-reflective-liquid-crystal light modulation equipment 1300G 
which mbdulate the remaining green light (G) which penetrates a dichroic mirror 1413, The light modulated with 
three high-reflectiveHiquid-crystal light modulation equipments 1300B, 1300R, and 1300G is compounded by 
dichroic mirrors 1412 and 1413 and the polarization beam splitter 1400. It consists of incident light study systems 
1500 which consist of a projector lens which projects this synthetic light on a screen 1600. The liquid crystal 
equipment which used the component substrate for electro-optic devices of this invention, respectively is used 
for the three above-mentioned high-reflective-liquid-crystal light modulation equipments 1300R, 1300G, and 
1300B. By using the component substrate for electro-optic devices of this invention, generating of the optical 
leakage current of TFT by the light which advances into the channel section of TFT from the corner of the pixel 
near TFT can be controlled, and it excels in a switching characteristic, and can consider as the projection mold 
display with which clear image display is obtained. 
[0118] 

[Effect of the Invention] Since according to this invention the metal membrane of protection-fronrHight nature is 
prepared in the location between TFT and a pixel electrode, and this metal membrane is moreover prepared so 
that the corner of a pixel electrode may be covered as explained to the detail above, the incident light from a 
pixel electrode, especially the light which advances in the direction of slant toward the TFT direction from the 
corner of a pixel electrode can be covered effectively. Consequently, the clear display screen can be obtained, 
without the property of TFT as a switching element changing without optical leakage current occurring in TFT. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the planar structure of the 1st operation gestalt of the component substrate for 
electro-optic devices of this invention. 

[Drawing 2] It is a sectional view in alignment with line A-A' of the component substrate for electro-optic devices 
shown in drawing 1 . 

[Drawing 3] It is drawing showing the planar structure of the 2nd operation gestalt of the component substrate for 
electro-optic devices of this invention. 

[Drawing 4] It is a sectional view in alignment with line B-B' of the component substrate for electro-optic devices 
shown in drawing 3 . 

[Drawing 5] It is drawing showing the planar structure of the 3rd operation gestalt of the component substrate for 
electro-optic devices of this invention. 

[Drawing 6] It is a sectional view in alignment with line C-C of the component substrate for electro-optic devices 
shown in drawing 5 . 

[Drawing 7] It is a sectional view in alignment with line X-X' of the component substrate for electro-optic devices 
shown in drawing 5 . 

[Drawing 8] It is a sectional view in alignment with line Y-Y' of the component substrate for electro-optic devices 
shown in drawing 5 . 

[Drawing 9] It is a sectional view in alignment with line Z-Z' of the component substrate for electro-optic devices 
shown in drawing 5 . 
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drawing 10] It is drawing showing the planar structure of the 4th operation gestalt of the component substrate 
for electro-optic devices of this invention. 

[Drawing 1 1] It is a sectional view in alignment with line D-D' of the component substrate for electro-optic 
devices shown in drawing 10 . 

[Drawing 1 2] It is drawing showing the planar structure of the 5th operation gestalt of the component substrate 
for electro-optic devices of this invention. 

[Drawing 13] It is a sectional view in alignment with line E-E' of the component substrate for electro-optic 
devices shown in drawing 12 . 

[Drawing 14] It is drawing showing an example of the electro-optic device which used the component substrate 
for electro-optic devices of this invention. 

[Drawing 15] It is drawing showing other examples of the electro-optic device which used the component 
substrate for electro-optic devices of this invention. 

[Drawing 16] It is drawing showing the conventional planar structure of the component substrate for electro-optic 
devices. 

[Drawing 1 7] It is a sectional view in alignment with line P-P' of the conventional component substrate for 

electro-optic devices shown in drawing 16 . 

[Description of Notations] 

1a ... Semi-conductor layer 

1a' ... Channel field 

1b ... Low concentration source field 

1c ... Low concentration drain field 

1 d ... High concentration source field 

1e ... High concentration drain field 

3a ... Scanning line 

6a ... Data line 

9a ... Pixel electrode 

1 0 — TFT array substrate 

11a ... Light-shielding film 

16 ... Orientation film 

30 ... TFT 

50 ... Liquid crystal layer 
70 ... Storage capacitance 

81, 82, 83, 84, ACNT, BCNT, CCNT, DCNT, ICONT ... Contact hole 

100 ... Component substrate for electro-optic devices 

300 ... Capacity line 

420,421 ... Light-shielding film 
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[The 7th edition of International Patent Classification] 
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[Procedure revision] 

[Filing Date] March 25, Heisei 16 (2004. 3.25) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

Two or more scanning line and two or more data lines which were formed in the shape of a matrix on the 
substrate The transistor electrically connected to said scanning line and data line The pixel electrode electrically 
connected to said transistor It is the component substrate for electro-optic devices equipped with the above, and 
width of face in which the light-shielding film by which the laminating was carried out between said transistors 
and pixel electrodes carried out flat-surface projection is made broad near [ transistor ] this, and it is 
characterized by constituting so that the corner of a pixel electrode may be covered. 
[Claim 2] 

The component substrate for electro-optic devices according to claim 1 with which the light-shielding film 
constituted so that the corner of said pixel electrode might be covered is characterized by being a capacity line. 
[Claim 3] 

The component substrate for electro-optic devices according to claim 2 characterized by overlapping said 
capacity line on the scanning line, and arranging it in the planar structure of this component substrate. 
[Claim 4] 

The component substrate for electro-optic devices according to claim 2 with which said capacity line is 
characterized by being arranged at the scanning line and parallel in the planar structure of this component 
substrate. 
[Claim 5] 

The component substrate for electro-optic devices according to claim 1 with which the light-shielding film 
constituted so that the corner of said pixel electrode might be covered is characterized by being signal wiring. 
[Claim 6] 

The component substrate for electro-optic devices according to claim 1 with which the light-shielding film 
constituted so that the corner of said pixel electrode might be covered is characterized by being the both sides 
of a capacity line and signal wiring. 
[Claim 7] 

The component substrate for electro-optic devices according to claim 1 with which the light-shielding film 
constituted so that the corner of said pixel electrode might be covered is characterized by being prepared 
between a pixel electrode and signal wiring in the cross-section structure of this component substrate. 
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[Claim 8] 

The component substrate for electro-optic devices given in either of claim 1 to claims 7 characterized by being 
constituted and the light-shielding film constituted so that the corner of said pixel electrode might be covered 
becoming so that the four corners of each pixel may be interrupted aslant. 
[Claim 9] 

The electro-optic device characterized by providing the component substrate for electro-optic devices of a 

publication in either of claim 1 to claims 8. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Modification 

[The contents of amendment] 

[0019] 

[Means for Solving the Problem] 

In order to solve this technical problem, the component substrate for electro-optic devices of this invention Two 
or more scanning line and two or more data lines which were formed in the shape of a matrix on the substrate, It 
is the component substrate for electro-optic devices which has the transistor electrically connected to said 
scanning line and data line, and the pixel electrode electrically connected to said transistor. Width of face in which 
the light-shielding film by which the laminating was carried out between said transistors and pixel electrodes 
carried out flat-surface projection was made broad near [ transistor ] this, and it constituted so that the corner 
of a pixel electrode might be covered. 
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S^I$e»w*ii/>Tf±, -y.^ /wan-it A;t; 5 it i 5 

h yytfjs* (cifiv MSpif © = —J— fp^bco^coitA 
*s|B)H-i:-ftoT.*fc.' % . .■ 
[00 1 7] h^V'^^oJittlcSJfcJI.SrK^S— « 

-Cfe5*s, ^ a v=^<? ^ ft.^©^»c.Sll^ft3t«Srfflv^ 

^^ft.< Uftjt^^ft ^ftV« i .v i. o] 
[0 0,1 8 ] ..i**Wttv. *»*^Sp£:.iHfci-S left 
$ tbfc I) © T F T T Vvf SSt:^ LT^ft*!*)* 1 b 
Alt-trS^'biiiti-^ e. t 5 ; ,T F..TT 'n-f S«* 
ti^i-5c.i:5re6*)t LT^Sc $6>le, TPT7W 



■v4- 
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[0020] z<dx ? te*&w<nffif8.\z-rixr£. mmm. 

H*teM'P»*\?>ftft:fri*it T F TfC|6]^oTAIt-r 

[oo2i i *&w<ow l %.%<£mmm*mm\z*s^x 
Rt'Lt, ®mmkmmTz>z-t#x*%?>> *fc, mis 

[o 0 2 2] rttt><o#Ki^tt, 'BflftlfcgTOBfflfcite^ 

'[ 0 0 2" 3 ] *%BJcom^.3t#^«^T-S««C*J 
t, ^M<^fiiUTi^il$J^Tv^Tt> ! J;<; Xfiliria 

■&%*m&<o¥-mmm\z*i^x-; fe&mw 

1 0 0 2 4 } m%v>®&m&k&mtma:vx&mzih, 30 
■' tv n n % : <®&m<o'm*'&Mk ra © iwih-*f k » a ■• • • 
'it#T*, ti^k&-*smttzz. '•• 

t, 0© ; "ffi- jMx®&m t H&^M # ?> jS -c* 

[0025] *i8M<6s§i3t#iHa§!l^»«fct5 
VvTfi/ BtiBXffi0lH»'*ttiKi-& «t • 
•2S3teB#. "iK*^ilMgoWii*'3tJ='*s^r» 

[6b 2'fr] 'Maixatt 1 igitin-rs'as- Sffl^x' 

«rK»t5rifcJ:9» <fc9$mi$ft&fta s «rfi6i:ft'5o ■ 



6 

mtm fcnaisrt ft ^ # »• #® ^mii<o Esps^r^fefcfss 

i 5 KiSft-Tfttf . H*te©Hln«fSr»«>Sii:ft 

W-f 5 <b © £ ft -5 . $ »' #38 BB © ««3t^36« ttW 
1 8 ©v^i";h«o^fE®©B&®®©l<PS$B 

[0027] *^Bj©m^3t#^ffl»i. BmmsnA^ 

b T F T SB \Z ft a» o T m * At* f 5 3t £ % & b T V > 5 
©TV TFTtcy-^@*^^-r5WSrE5il:-T?t, B 

r t (*ftv\ &o-C ; «fc <9 »BJft**B^^#S r t *5or 
IBI-ftS. • 
[0 0 2 8] ' 

\zm^<xttm-t'i<, ft*s. xtt®»tt4>*H£*ivvr 

t>, #^^»#$Stt-SriaffiJi-eKSS^IIgftSS©b»c# $ t 

i-5'fc«>, ■*»-^*»«*©i»^ttW— cf*4<\ Sft 
[ o 02 9] (ii (ommvifc) m 1 1 b 2ii*^Bj© 

wmm^mmv, mmm-t^nm^mmm^titL^vx^ 

Ufc-¥ffiH*» HlfcttHiWllA-A" fc»o7):WffiB 
Sr^-f-- III 1 \z.7j<^£ 5 tc, ^Mi-CliiiSItt* 
3 0 O.Sr T F T' 3 o-©£^T*ac:»c^ u 

t, B^S@9 a<DPPia5*^©3t©Alt»-*fi-SilS^ 

[00 30] - Jte-fV El l fc»<5v>T,i #»0I©*«3fcfS 
gfiffl^^««©B^-(B^**SI«) rt<0¥ffi«iS 

[0031] m i ^*-r «t 5 i-v *ftW<on i ms?Kfi§ 
©m^^Bffl^^-a^s i o o ft, t f tt- wa« 

'9 a' «S*|gB9 a ' Id J; <3 ^$P*S^$^T^5) 
bixT*J5» Bm«fii9 a©^E«l©^#»c?goT«->«r-r 
-^i^6 a; *36^3 a^S^ttb^TV^^o 'T— 
a fcfBofc#lB*«B9-a-OiWBJ^H:," B^m@9 a Sr 
y5 L ^$iJfflli-'57t«)©B^^-1' yf^lOTF 
T3 0^1S»ttjitTt''5o 

^ [ 0 0 3 2 ] x- »4, ^^^^ h*— >8 1 Sr 

^- bT^i6<oy-^.®@ 30 3 jcm^e<)^gi^$tfc*5 

t). Iiti9all *Si^3 a iwfe v ofcjak^:»tbtv 

0 2 lC««WiC^$-HTV v 5v- *^-r-^^^-l a © 
'5*)^-r*'/^W*-i a ■•• :' (0i 4*£±9 0iUi«>WID 
'IC»|6]i-5«t5t-3feSi^3 a&&ffi.£tixtsv. jfe^' 
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3 a ft**- bmmt LTt«IB-t*. TFT30©-SS 

5o 3V!?^ h*^8 1 ttT-^)S6 a itilSi 
LTCDy-*m®3 0 3 (la+fiiSl^LTifcS) t£r 
«SWfc»RLT*S!!K- 3V*;? h#-^8 2liy-^ 
Sg303i ^ttil 1 a OiSjgfiE y-^ffi*l d b & 
«jStttSa*UTV.^. TFT 3 0<DfifeSffiffl9lc:»i3^ 
? 3^itt,^x*5U, = 

3 a&mwmk ttro k u-f 3 0 2t i 

[00 3 3] ^mB. 3 0 0 fi^Si^ 3 a Idfig LTHi 
«B6.9 a<D^#(CfSoT^ffifc**-|fi]t?lS;(tfe)ttTV^ 
-So §ft«$3 0 Ofi, *a«^3 a fcJGo-CISffHIMKfc: 
#t^.4*J»« (BP*k TB&WKJi.T. iSl3 ; al:14. ■ 
•oTB^^tufc^ 1 M) t v f—tm 6 a 

TtSBtHlEP (IP*>, ¥EttteJfC. f-^i6 a©il5* 

OOfi, TF.T3 0iS«FO±IBKaa^»C*SV^-C, WIS.- 20 

««9a©«»*r«5-J:5.»?:».»!>-»!:«Jfi:k:»j«**t-Cvv- 
5. BIl<OS*^3 0 0 C0*@j£g|S# 3 0 0 a&U!3 0 0 

ftfctf j£gB# 3 0 0 a ll%l9 a WJjftffi-hW . 

OIBffilcKIt bnfcl6J£8B^3 0 0 b XV < 

Aft 3 0 OWtBJK^.3 0 0aM3 0 0 b ft, 5fe*#. • 
pjljigmciSi^-CTFTT WS&l 0Oi^l5 OiBJ . 

Ml a !. Sr^tfTF T.3 0 £g.54fcfifcS:ttT;fc5. so 
--[•OO 3 4 ] $ fel£«fti»3'0-O'J*r' l 3feaEi»'3-a 

TMLX^faKB£iX7tL^:|£<D KU^yl^3 0 2 
1 

[00 3 sr-KW.VWffiS 0 2(4, r — *i&6 a i£ 
M-T-SSm^bx-^i^e alc:»-oT*Sffi-C±^|6]^ , 
fflL7c3StbgB (BP*>, sPffittf-JLX, a tea- .. 

VHI 3-0 2tt, x— a <Oi|Sffit?±*l6U-5im b 40 

■ [00 361 iixfrOfe*; x-*i&6 a j£^gcD®^^!c&' 
•tf£5ii®3 a jfi^OfgigcirV^fc, ifc&tf)-?^ y* 
-•/ 3 yii.«t«!i« (EP*>,-^4^3 ooasjfcj6&$. 

-<0 «fc 5 lc^i£ro^fl§^f*S^%7i 0— ri-t-Wfflf^fti'.- - 
7 0 - 2 \Z iV-C*SS5r?if: U*35liffi©* Jt-fUfctt**' 
otl\5. ....... so 



[0 0 3 7] H2KlS-3VvC, «ft%^a^lR 

^XSi o 0(D^i^^g6rtroifffi«Jt^-ov^Ttft^Ji-s 0 

mmm^-mw. 100 «3tSa@tt<o, 
TFTzwstsi o»c«, mxw&s aRxtwrnrnM 

©TFT 3 0^(t^^TV^5o lS^m^9 a t CD_h{R"Jt- 
1 6#Rr7WVO*S. ®^mS9 a l*&]z.ff. I TO 

[o o 3.8] r©.«t ? 5.»-flffi)cSixfcm^3t^@fflliS^ 

i«ioo (ommmm 9 at #tnw& ■ (asmris) t a J 

,»ffi.-f-5 WEM L-C\ TFT 7" WlltR 1.0 
^il 5 0.(4,' mmWM9 a *»?>.<Dmi^ASEPJ!ip$ix-CV^ 

u ^8t?cGiRiiR i 6 : RTfttftw,m<Dm\ii\m\z x v mmv 
. %ifa#.n*i& : 5o m&js s ;0 wz-t£-nx&%(.nm. 

■.. 9 , •S««IBCBISr:BtK« i fct5fc»0* r 9^ 7 7 ■ 
u >tt^f 7 ^. tr-r: ^f©A^- -y- >js is A $ ^ 

,5. . ■ 

. [0 0 3 9] TF.T..7WSiRr0t(i, EI2tc^i-i 

■5Kv #ili^S® 9 aic>!tjc£:l-5^a»-, .#®*m^9 

TFT 3 OdSfS'ltfe.ttXV^o ■ 
... [ o o 4 0] $ t>\zmm\Ztm-fZ±V T-PTT 
«1 Ot^fll aiOHKIl. $6^JS (IfetftflcJB) 
1 2*SK«7bnTV)5. iffe^Kl 2f±, TF.T7WS 
«-l 0©^a5»sJBj«$^*S9. TFT7^S«10 

T 3 0 4r^i-5fcfe^>fc^)Xfc$« 
[004 1] «ftfldR 1 2 fi»J^Ltf >■ N S G (/ V K— 
yh vy -Jr- p sg (y >-:>.y >r— htfy 

^) ~, b.sg. (*p >r->y -!r->^7^) . b p s g 

[00421 t.y/ffl©T F T 3 0 li, LD 

. D (Lightly. Doped Drain) t$^£^ LT*S 5.o.*3E^ 
3 a\ K*Si»3.a.*»^©.tg^»C J: 0 5^-1r^^* 5 ^$ 
*u5.#*flF*l.lfa©^-.*.*/ljgHJ*.l a \, .^i®3 a t 
• l.a 168^2, 

a , , l.a.W^S.y..-^«g.|&j X M-^fi'JL D D 

•Jw. 
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■9', is^ro^^ s/^^^^-cfc^iS^^'f yf-isirm 

[0 0 4 3] yfy^fflOTFT3 01*, 

b<H±x6w«t5t-LDDlSjt^O/i5 > {£@gy-;* ' 
&t$, 1 b RUMg&S K w 1 c »c/F$fi^-f 10 

[0 0 4 4] *«i»3a, y- 'MfetHR2&V|felftRl 
2<D±\Z&, Jf|Rjf6tUK3 1 l755^$HT^?)o JIN 
16*1:1813 1 ltf>±K»i,. KWyli3 0 2W^ 
m®3 0 3#ff^$*vr^3o *WWftlM)t3 1 1 fcteK 
m&V— *SB&1 d^ilCS^** h*— /V8 2&TJ* 
SSS KW^l e^itSa^? h*— /V8 3 '20 

Lt\ y-^S®3 0 3 i5j|jgay-^)| 1 d • 

UT, K U-f vti-3 0 2 1 a WiSjgS K U- 

[0 0 4 5] KW V1S3 0 2&T/y — ;*tt;@3 0 3 

rojt»c(4*&^3 0 i«$Htio!), &t&mm&&: 

A/fKM V1I113 0 2'tJSJ-|6li-5'(£@lCtt§Sif83 0 
0^g2S$.tuX.V5.- ^fii^3 0 0l*ii^;)K&*e^t:*5 -. •. 
9, TFT 3 0cO±^^gee$KT^5cD-C, «Sffi±^ 30 
bit Ai" 5 3t *«*«kJt ^ X T F T 3" 0 fc^ fc£ * - 

[O'O 4 6 ] ^SfeKJBfB-CttU £ttR SOOiKK^ 
®g3 0 2 i ttiffei^M 3 0 1 LTfiS"t"?> <fc ? 
UTEiS'^ MM 7 0-l*r»*U-CW»6. 

[0047] ffi3'00li »Jt<liT i> Cr, 
W, Ta, MoSO t Pd(D5*)©'>'i<i:t)-oSrf 

[00 4 8] ftMt£&JKtttta> b«^i-tttf, TFT7 <o 

WSffi 1 0 3 0 0 ©^imw^jc^rfc-n 

JSia«kafci9, §M3 0 0«gS}ife!)esiiUj: ' 
1/^5 *H^fl§»-*5VN-C«. TFT7W : 

1 0 K »*«3t^Sr*iafcSfii^ 3 00^TFT30" 
roi^B^^^iXTV^Sro-e, TFT7WSS10O-. 

0©f •Y^/^l a'- J ?'L-DBi$lb- > -l-c teAtt 

Id, m&B 3 0 O'ttBUQS 9 a ©fggB'£g ? «fc 5 KT so 



7(7 

FTifi^l^*5^T*i§jE§B^3 0 0 a, 3 00 b£#|j&L 
-CfSWC, iS^m@9 a 0?|f|gB*^TFT 3 OfC(S)^ 

TOT F T 3 0<0#tt*^t-f5^ ttt/iV^ 
[0 0 4 9] §fti®3 0 0;&IJMfe^J8i3 0 1tf>±f;:W:JI 
mfe£M(3 l 2*E«**tT*s«J»'«IK]|ftlW!l3 1 2K 
IttO^y^^ h*-;v8 1 t 8 4 asj&jfcStuTV^. 
AKM&IMJtS 1 2CD±tC(4r f -^i^6 a#»J*S*VCV* 

5. a « x a 1 <g<D&mm*?&m>'y -*m k 

7 05±»C ttBllttfi 9- a' XfttEfiOt 1 6 $ tuT V ^ 

[0 0 5 0] =>^#? h*-;w8 1 Sr^LTy— 

8 2 tr-^»6 a tf«ftft£3H&3;h>&. =»> 

* * h /v 8 4 Srrft- LT K W vli 3. 0 2 i MMM 

[0051] ro,t5 £ 3ntz.m%ft^@.m 
mm 1 0 0 t ttftSfci: «r*/MWIW«;«oTJIS 9 

[00 5 2] 2 ©HiiB^flg) 03 iBUrfcWRW© 

m&<ommm*ii;*^Tmvtz.¥mw&. 1114^1113© 
5fe©jsiu:3iais»*i»*5*tt» ^ft^3 0 osmsjs: 

*5f-^i6 a tTFT 3 0 ©ifi^T?*iJ£l;:#j£ L 

[0 0 5 3] &1\ H3fc«-3V^T» *^BJ©m^5t# 

{z.r>\,*xmtoK.VL9i-tZ>. IH3 £BI4K:*5V*-C»± 

HI irEl 2 tlSl-W«teS:^-rS18fi£g|5Wcttp)-(OW 

• [0054H3 {c^i 5 tc, m.m.yt^giw.mm+m- 

tglOOtt, TFT7WIS±©IiS!rtt, 
^^^I^ScWS^^B^H©9 a MHS5 9 a ' ^<t 
9ftl$B* J ji*£*vcV2>) -*SS«7 bHT*5 9 ; ®^m^9 
a<D»f1tOD^>^&*?S-oT^-^i^6 a\i jfe^3 a 
^(7t>^T^-5. -r-^iS6 a^fe v ofc=&®^«;®9 
a roppSg&Kte, ig^^@9 a 5r^^ y^^MfH-Sfc 
fcroi^yf^iCTFTS 0i5^:l7p ) i^Tv^ 

[0 0'5 5] *$H6 a tt, h*-^8 1 £ 

fl" bT#x6W-y — ^.®I3b 3-0-3-»cm^6<)tC^ic$HTV^ 
5. *«{Wll : a0 5%ft^*l a'-,(HltS 



ft §32002-90721 (P2002-90721 A) 



(7) 



x&E<Dfcfc-;£ia]) ^smLfcrajege^e a • st^tlx 

^•5o ^LT, f-^M^ TFT 3 0i5i&<D±.U- . 
HJ£«B& 6. a ' Icfc^X, B3Mt®9 a©KSBSrS5«t 

5rt»w±f9, ^-*i®6 a©*gj£S!5#6 a ' 
^-M^ICfc^TTFTTU'l'Stgl 0©MfSIJf 5 0 fflU 

<0«SB*»bTFT 3 0*|S]^*fLT^«)^itAi-53tt 
iot s a©^ + ^/ufB«l a *. -Sr-^tfTF. 

T 3 0 fc7JH-***r»*«K:*«El-a r t #X*# 5 «t 

[0056] mmm,m 9 a ©*5fi»3 a idftofciai-te 

a v<? * h *-r/v 8 4 vSSfSJt bftX *s 9 v- BUMS® 9 i: • 
KW V®B3 0 2 iiiS«6<)l:|^^Tl^. T F 
T3 OW-SffiffliJJCfia.V.iS'^ h*-^8 2&B 
»tfeHT^-5c 9 h*;— /U8.1 fi> -r — ^i®6 a., . 

£<N8®ffit LTcoy-^.ll1S3 0 3 (0tpgHi$IX:^ U 20 
XifcS) i«r*$5«Jfc«tt-LT*i«!K => .. 
8 2W:y— *m®3.0 3 ir^MMWS 1 a ©iSig^y— * . 

fNtt 1 d t &n%#)K&m. LT>>5. T F T 3 0 

Wntts^^h*— /W8 3 asfSW fcnx*; 9 . .-.,>, 

/V-8 3;»4tp^®Bl.i:,bT05 K-wf vti 3 0 2...-,. 
t l; a co;§«f£ K W V'W* let Sr : m«tttv.. 

gS&UXV\5. .: 
[0 0 5/7,] ®mm 3 0 0 fi, 3 a J' SI: LXB 

5. Sfti^-3 0,0:«\ :T-^i,6 a t tfiriiU ao. 

[0 0 5 8] StfcfliaO.Oli, 7fe^«jt3 a tCfil: 

Lxf5im^fc:Wtt5ge#»c:fc5^x, l-c '• 

fia.b-r.Mifijaae^ttfc'L^o Kk^.^®®3 o 2 

1 Sr^J&LXV-'So **|6 a KMLXJ5I3: 

Mfa&B $ frtfc K i>-9M3 0 2 (B| *«U»T»* $ *v, 
T^S) itt>fc % Wm®&7 0— 2£^J&LXl>5„ 
[0 0 5 9] rttbW^*; -r— *i&l6 a jftfig(D|«l£& <o 

xsW8£,i;a«« (BP>, .SS^ 3-o,o *5^$tb7t|i 

X. B^m®9 a©.SJ«S4«r*-^UT<0$k ^©«t5-. . 
lc*^mro^flS-Cligffl^S7.0— l:irfffi^S7 0-. . „ 
2tc«toT^aS:5S^LS^B 1 ffi.<Oy^ikS-tt^oT^ .. 

• tO 0<6i0 ] <&* 2^^WiS*i : it,5.^3t#S». • - 

©ffl JH-?S« 1 0 -0 ^HMpg^gpiqppttV-- 04 fc*. >- 
1-.t *3 9 . .El 3 fc*5vYx = k*^ fh A- 8 1 , so : 
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8 2 TFT 3 0fil)!3y^^ h*-/V8 4SriiSi®B- 

^m<om^ t * o < ifi cunt t fc 5 o «e o x r r -e»± 

?S6 a «rTFTiS#l?¥iBJb(Bkk:«riS.U, Ud^B 

^CO^*, TFTK3fcy-.?«IW84t 5; t t^i 
<. TFT©^^ yT^y&mt&it-tZZ. bb&W 

[0:0 6 1] (^3<DHJ£^) ^fC, H15^5>E19^ 
>^'t^-««t^«pj*<Wfc?v^»*FI— off* 
[0.0 62] 0 5 a»e>ig 9 tt*^<o^ 3 ©nk^fli© 

-0©i$ti.9 a(0Bafc ; T 1 FT3..0*SKltfeiX, # 

: LX* Lfc^piaX^.'S. ,0.6 1*0,5 <7>i» C - C ' left 
o fcff S0 Sr^ U .0 7 (±05 ©jft'X.-.X ' o fc»f 
S0 Sr^. L ,.08 (i0 5 p»Y - Y ' »r fe\o fc»fiB0Sr 
^.L, 0 9J±05.fP*.Z^Z.*>.pjgofcWffi0Sr^. 

*m 3 <p^mmmmi>^<o^,kxf^ 2 vrnkmpt ~ t 

[ OjO 6.3 ] LXi **l?.ih.(0^mm* TFTifi^ 

. xmkicmtft Ltc&xhz> 0 ui««ioh«ot 

.[.0 0.6 4 ] ifff, m s ^ar?*^ ,!**wo««3t# 
•.*lEjp*^«« i 0 ooi^A<(!i^.ffi«) rto¥ 

. [0 0.6 5] B5k:9i-i^K:* *^^<0^.3^1S^fi§ 

».±oH*wrtK^ : h y *^jia?sc©aw4H*«ffi9 

9 a'. :»v.«t U^^i^^tVXV^) ,* 5 ^lt6> 



tV.XJofJ. 



I® 9 a W^O^I^ IC ft o X X- 



;** 6,a ( . g*a|||3 a.-*^R»t 6>HT^.*.,.^f »:6:-a 
»C ftp fefe^ft® ^©^SSf- l*^B^«fe.9 a'^- 

-^^^W.*!^ te^ppMl^^r^^fP TfFT- 

; .3:0 htlX V f .fP EjTi.S^^jSSiW!? (* 3 
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fi, h*— /PACNT£:frLT^CD#^&JI 

9, ^3z6C0Sft®Bi4 0 3 a (m-Hi^Hj®T-^1-) * s 
ziisft b*— ^VBCNTSr^U-C^^ 1 a <OiSS 
g K W 1 e ^mM&£ttM&*VCV i &. : $ fcfc " 

^-^^6 a*l6lte-t±"3 h*-;WSCNTW 
b^T*3t), ft&<D$EMff4 0 4 a iaSJtJKl la 

Tl/^'o JSitBl 1 '1 a tt, TFT7^IS±©§fg w 

WtfhflX^Zo V- *^iH6'afi, ii^mffi9-aCD— 3 

[0 0 6 61 — ft 5'2?fifllffi-4 0 3 a 

X-^«S6 a ta*L,-CK»tfeiT/T'*S!>» ££81 3 
a ti£^3S5#T-*£i&ji3 a flD^dfr'O**!''^^. ¥ 

m ufc«a;a&'4 o 3 a "' Sr^j*btr0<5 o •'■ 

[0 0 6 7] ^fc; — #©Hte«lfrfcfc'S*'*«tt4 0 ' 

4 a t> v ¥-*m 6^fciiuts it fe'n-ds *> , « 20 

¥SttfcfLT&ffi<0;fefc|6]) o-2j@©®Sflt8@©PS- 
»l=3BaLfc«l£»i»4-0 4 a ' 5r^J*btV^ 0 $ "b 
HJtmffi- i: * 5 Stti'4'0 x 4 a fijfeSi® 3 

J£SB^'4 0 4'a" ; SrtL'T^5 0 :©dfeM'4 0 4 
a '- t£tt, aV* > I>tK— CNT^»t y'HT*J 
. : ;(Jv; -a X*"* * /Jv-/kC G N-T ;'&^:U#a-te©4fc t ft 5 
§tifi.4.0'4 a i:igm<D 4 0 3 b t tt'^WI-SEiK b so 

t>i'5^rf®fe"4 0 '3' b iijfeffitS 3 a tcfift UT^it h 
ivX& <Q s 0 3 b ©— Sg'tt", ; $fc'<E> => if h 

7h->V'CC. , NTSr^LTSl:^4 0 4 f a Kg^£;h/0> 

5. $ $>k; t o--*<owmM&tte%®mmm4 o 4 
TR»t fe Kx 5 1 mmmiiL t ft 3 ^ftm® 4 '0 4 1> r± 

ffi'L^4 ; d"4 b ' 'Sr^LTV^-. 'r.'©'»ai'U»4 0 4 
b* li, 5toii^me:t'^5Sfi:m@4 O'-^aOBlStt 40 
#4 0 3 a" : ilIU*5'9 ; ''r^wiiaV?'^ K*— 
/l/DC N TXtf^'d'rCN T* s ^fecF'HT^5. =» > 
* *"h*-VuDC N T I*. flHtmtifc' ft'S^fti& 4 0 4 
b itt®i4 : 0 3"a%:«fttt»::SBtti;iRliBffi»!:«oT 

4 0 3 a\ @j£m<4 1 ft 4*0 4 a Mtf • 

KBje«fitf '****«si4 'd-3.'b\ mmmsLt fts^ 
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[0068] I CNTIifP!§l$'C&< ^iSEiSSlJlfn p 

sw^ttififcEBl-artris-e^sas, ii^m®9a 
<DPPISBroiS^m{4©^fl:S;@(D5SagC 4 0 4 b' fc => v 
h /J>— -.rt'D C N TS(/ I CNTSrEff Lfc<£>T\ 5fe 
(Off! 1 ©H«slg««>Si 2 WHiSSI^IwJt^ u-c, ft-ffiX 
«KO«fili-5«iB±T*|6lonHJSr*< 1"5 

|i«t 9 ; = ^ h /KDOQiilc ± S^<0SLJx»- J: 

[0069] Bijrs^^T, m^^mmmmf- 

SKI OOOH»»rt©»rB5«aSfcov^TttWf-5. 0 
6f4, E]5fc>i®C-C' (cftofc^v^^ K*-;i/AC 
NT\ BC'NT»0«SCNTS:-&tflWffi«l5SSr*i-BI"e 
*> 5o •ftit*S!Elt»* J F-SS 1 0 0 (i, 3tSjitt©fi»J 

0 5r{t^.Tt3(3, TFTTW-TStSl 0<CJi; jft^JKl 

1 a, ■1BlR«S'9 : -a ElSllR 1 6SD?pi^m@9 a Sr^-T 

•yfsyftm-fztzibcDwmxj ytwrnni f t 3 

0 asiStt P>4xT-^5i HSf«ffi'9' a ttmx.&. I T Ol 

[00 7 0] zco,£o\zffi!$,zh,tzm,%ytmmwmm* 

Mm 1 0 0 9 vtMfaW&HW&tiitto) t * 5 

OBlRl«lte-J:.9gf3e©ElRl«ffiSri«5". ?Kft»4; fi»Jxtf 

^-tf 5 » © , «aj x « ytmmmm^mut&ffim b 

.[00 7 1] 'TFT7WSS1 OlCli, E)6»C^:-f J; 
5 t-V &Mmm® 9' aMcM^Stt® 9 

TFT 3 O^KftbiXTV^. 1 .'<• •' .. ; 
[ 0 0 7 2 ] *-felC»ittk:|ftM-t:5 i: T-FT7MS 

1 2*5^lt^-C^5.' ■«S«r2liVTFT-7WS 
tgl^0<D^ffilC^$ixT*J>?\ TFT.7 WStSl 0 

•.*'»e>-©^««Oja»* - »»b-CiMWs3ll^i: Lt©T F 
T3 OSr^-t-STtfecotcorfe'^;- :• 
[00 7 3] JfeJtll 1 2 ^(OXttflMR^: CRJx 
-tf-c-N-S G- e> ^-K— J h-'y ih^-9^-) -h P S G 
(V wy>- >^f9^) , B SG' i (#d»'!) -Jr— h 
^f9^) , BPSG (dfo>-y>'v'.y'5r-h^9^) ft 
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3aMSiti4 0 3 a; 4 0 3 b, 404 a, 4 0 

4b.tiitt, #iif*«ao«a©«*tfioTi9:»t 

Tfc5„ ffiftJSIl 1 .a K*-^SCNTSr^. 
bT§ft®©4 0.4 a l^$Ht*5»), @5E^f4<Dg. 
S^I4 0 4 a £@£Ste»£-ffc-?-C^iIiffi.©£5£tt£ 

[00,74] II^/fj/fy^TFTSOWS, : 
•MrtBaii:iai»fc-,. LDD (LightlyDoped Drain) UtigS: 

[0 0 7 5 ] *mmmXte< TFT3 0£ TFT30' 

coE±-C±4B!l/0» feS 5 X 5 K: v UHTFT30 ifi^T- , 

• aC5f*^«la' Rl*LD.D3S*$lbv,;l c 

[0 0 7 '«.]■• a, y-h«iK2ft^Wl 

2<DiLt£te, «IHH6W3.l:l,as^l«**tX*9, AN 

. MflkKSOl 1 Kfi^.V*? F*-/VA'C;N-T'2iL'.U!3V^ , . 
^. ! K^.r-/VB.C.N:T*?#>«r0j*$ixTt^. =>v^^ h . . 
*^/WV C N: T fi-r - * H 6 a; h^mwm 1 a ©Higgf . 

i a bco.xh r^** - 

./UBCNTtt*JMM4.'0:afa-.-i-^Ntl*:Jl-l-.-a;©.ffiaift-:-- 
K W Vgt$c 1 e *SBKi-5 tQ--t?S>;5. . • ■ . - *» . 

" •■[•o-o'*7 7r]>4immMl-& ait , o±tei*: W*«tt©*-'- - ; - 

. §i&.4 0.a a & : ]&f8,£toXA»Z>X ^fitBffi.4 0 3 a©' 
JLfcttffe&J&4 0il^^b^G@3e«te©^*m®4 0 4. 

'•^.*»J«**bT.V\5.- ■H36«ffi:©.*»1tS4 0.4 aW 
168^4 0,1 0?±fctt; IMil3.1 .2#JMtS*fC, • 
43.91 )J||R||fttnRa 1 2 \Z.\Z9t<pa ># h*-;vAC-. . ■'• 

•N/T##&£;h.-CW\$. ;JHKI£ttfflg3 I^O-kfcttf*-!-. . . 
^I6 ; a-is«$ht^6. ^-^mfi a tt»4 L< »4 
>PS^*ii5B!^JSt?fc-5T i „ Cr; W, Ta, Mo 

[ OTO'7.8-] ■f t ^fM&*'-&XfmM#M&-3 1 2<0±\C 

• 'fi, *ft«i»7 *s^$tbT*5 .a !^ IfitHR 7 o±tc:ttiii^;- , 
■««9:-aXttia'iPlB!l-6 3W»j5!t*^r>>5. wCOi5»-. : ■* 

.'■«?ra»C@3£-©4fc©.S.a®Bi4 ! '0 4 a &$£&1-Z> f&K 
-^6a i:.iiJ^Ste(0§am@ 4f0; 3 >.a ^5^S* y :*S ■ 

-. t *&trm&m&<o£mmii&m*. im? i-** >-c.«» -»r 



16 

.=» ? h *-/vc C N T LT&KtftK Lfci *3 
t) , Hj£S&©SS®Bi4 0 .4 a t m7£W.tiL<D!§&WM 
40 3 btfSg^SfrTV^t^Srjnb-C^So ,TFT3 
0 fc««aSHmiu ; y-r- h J&jftjR 2 fc«i?;h,fc¥i»«e 
Jgl a*S^SJxT*59 , $£^©±#1-1*7*— 6 
a.*Siag$ixTt>5. E18tvEl5.<D^Y.-Y* »£ 

ft?fcKffBB«3i^*i-., HY-Y' fcj&ofcjtfrififctta 
h*— yHiiae$n-C*3b-f, jtSS3 ai, i 
3£m#:<p§fi®&4:0 3 jb&tJWXttti:0&flg8tt4 0 

4 b tmmm^^&^^^.^^* 5 ^^ 

X ^ 5o £. P <t 5 fc-ttVtf,. H*«^e>ff 4 0 4 
b 3. a t.cpKl-S^mteroSftm^ 4,0 3 b 

ttrri-S.fc.ftx iti*S3 a^.W^^.©^4®Sl4 0 4b 

v\ ngicnsoftz-z'. ciBofca^^ 

®9.-t?,tt, h^-VBGNTSr^L-C^gi 

flssp.ffiss km e k mmwsL<r>m&nM 4 

0 3 a.*S^$^X*5 9 L , ;p3RlBffi08attff4 0 3 a 

tt= is? & ;'h.*"- ^p.c NT SrihLXW*«ffi:<p£** 
£1 4. : 0,4 :b -Jcfi^^H^V % S^* S * * ht^5. $ b 
iw. lllj^mteroS : *®^4 0..4-b ^ .h*— >\> I 

,^:TV\-5o \ffi%m&<DpMWM4.0 3 a-.il^Stt©§ 
ftH®4..0 3;bq^ ,Rtm5llgtt©Sft'i$i4 0 4 a 

t @sk'f4cc)^a«ffi4 o 4ibf)MK:tt\ .-tiveaxlft* 

14-0.1 *?^fife;$>UX).*5 9:. SIBSft 7-0-3, .Sr^U 

•*1t*^^*«*^ff ! ^'?!r£^*'« ' fit*®*'?'* 2 *' * ' 

3B*PJ(?lB'fCH;-; ^fim@4;0 3 a, Sftm®4 0 4 a 
MO ! ^ftm^4 .0-.3b v -gIlfi4 0.-4 b £-<^-fftt> 

t f Ti&mx^iKK. *.*oj8*^a.©iR*P*»ft^ai 5 

.#»ClS*««©|«f^*^T-FT.*mk».ftKiBAUT.< 

: [ 0.0.7 ,9 ] ■ m;4 <D ; ni&pt&)-mi ; 0 1 0,1 1 »4 % * 
W ©^ 4 W.II^^9.m^,5t^^Sffl.^.?;S«©«5g 
45r.*-ri21-C*>-5. .0:l:O;f4— o©W^.®@-9 a ©PSSBIC 
iT Fif.3 0 *S,Kt7 <b*K< :®^®B19: a-Oj^Hlix-^ilS 
.. 6 a , jSt&m 3 .a",#»|jt*ii»fc, -3MBMomJMt*SI«-' 

• 1 jtt.E? l:0.©i^'D - D;.' . : ICfS o.fcEWffiia Sr^-fo „ ( 
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[00 8 1] ft-f, 01 o\zm^^X, *&w<»^%.% 

mmmmm^-mm i o o <dm%& k<d 
[oo82] iaio \z7jp-r i 5 i-, *nis^«i©m^3t 

#S«ffl^«t5l OOfi, TFTT^SSIOI^ 

i^g|59a' teXVHMUfiniZtiX^Z) &®VhhXi3 

a '; a&VtVhtlX^Z. *3fci^3 a t 

¥f?LTMB3 0 0#K»*fe*ft»^5; a 

(00 83] f-^i6alt ^V** h*-/l-8 2Sr 
ftttfCffiRS JvCtt t> v Pl*tSffi 9 a 3 a 

fc, ¥$H£m 1 a <D 5 *>>**/l'$H*$ la' (0 1 $>tE 
± 9 CMfifS i 5 K£Sitit 3 a ^KB 

3 fix*! 9, 3feaB»3iH:y~>«Bi:L-C'b«tBi- 

[0084] ^fti&fi 3 0 014, j£3£i& 3 a fc¥fr UTEr 

lif®^9 a <D^#£f(io-CiS&Efe&;frrSh 

6 a fcSfci-SW^&'ff-^He a »ife v oT^B5T-± 

6 a '-(S&feo XJ£&£ •.-•#«»} e b*UXV V3« «t* t - 

MS 0 0 fit, *6^1KSr^L.T*M6lffig$tufc*3B»3 30 
•a (CSp^fCIS-lJiSiS^Je'ffU^S 1 KV^ yf^'3'0 2 t'T 
-^«afSV^Ci£t/2> FKy|®3 0 2cO*Sffi±*lc5§ 

(0 i t'jW^!-e*$ixTv^) wm 

§fi7 OSr^UT^So 
[0085]' :, K^i'ti302tt; f*— ^816 a i=£ 

JSi-attM^fe-r-^Jfc-e afcfioTttffi-c±*ifti»j:3S ' 

ULfe^Wa (fin*,, ¥Eftl-liT, 7^*816 a tcfi 

161^2 fc#LTSai!l3 0 0i#AB« Six, Wm® 
47 OSr^UT^So' • <° 

[0086] ii iici^^, m^,3t#siaffl 

^S«i o ocoiii^ffl5rt<o^ffi«jtfc:o^Ttai^-r 
5. fg^tt^Sffifflsii^Sffi 10 0 fit, -3taB8tt©«*--- 
titf 7 b 4 -5 T F T T U-f S« 1 0 . 

fci»*.T*5 9 , TFTT 10 Kfii, SftR 4 2 

0, OXtt&9 aMili9 a 5r^^f y^^^JW»- 
i-5fc*coi®^^'C ^fy^fflcOT F T 3 O&ffl-} bft 
-T ^•Si- a ©J^fcfia.-^-tf-V^ttS^OBr , 

iS^m^9 a fitter*, 'I TOR (^yv^A • =T4 V so 



• KID 4if©iSWi»*ttJ«i»6>45 0 

ffilRl 6fi±0<J;itf, KK4:2ro«1UR^&4: 

So 

[0 0 8 7] r ©<t 5 CMJ^fe^^fgllffli^ 

StEl 0 0CD®^m@9 a t»(6]©® (0/T^TB&) i# 
*rffi1-5«fc &E©l816»»iia]«lw % TF 

TTWg&l 0 tttfam&t<Dffl\^.is-frtf (0 

@5 0^fife$tb5o 
[0 0 8 8] TFTTH'SSlOIClH 0 1 .1 \C7frt 
X pK, £®§ii®&9 a fcttfc-f affltfc, 

CDTFT3 O/JStSJItbH-O^. 

[0 0 8 9] $btC§¥*tB^tftWi-5t> TFT7Wi 
«1 Ot*m#mi a iomUKi, feWR 

1 2*5fg»tb^TV^2.. 2 fit, TFTTWi 

mi 0©£ffilw^j£ TFT7WIS10 

T 3 0 5r^-f-5fc«)cot><0-efc5. 
[00 90] KfltR 1 2 f*3te©!8*J|*ffl8fcH*fc % Bi*6 

TFT7 WS«1 0 £ft*flti 2©Ml!:tta 
Jttt©^S*^<t5J6)6R4 2 OtfKlfC*)*-. flE%K 
4 2 01*. ■¥-m&)\a*'T^'?m6 a . Sfe3te»'3-a&tJ«* 

ti3o ottflut, 

^«t!3, HSMWtO*iBaJ*»feAj»*bfc3t^TFTTU 
^flfil OcojKBT'SitLTMoTtfcJtSrigfKi-^r 

[00 9 1] MM^-f ?fV^OTF T 3 0 t>3feW|l 
-J6MM* i: RI*te-c-LT)-D*-(EfgfitIyD8p-ed- Dfairi) ffiJtSr 
*UTJ8 0\ i$i3a-, ^i3a^b©ifia 

a ' . *SiH3 at«i 1 a i«rl6«+5.y- hJfe 
JtR2. f-!?S6a', a<®<£ffigy-*fg 
(y-^{K!)LDD|g«) 1 bSt^iSigS KU-f V|g*gc 
( K >iKIL DD{g% 1 c , >m»m 1 a ©«jg« 
y-^H^l dSWfclifiKKH'^l e «xt 
BMKW v^l e»c:fi, =>i/#? Y^-fr 
8 4 Sr^T LT«iC©©^mSI 9 a (O b *><OMfc1-Z>-^ 

ifiWmishxw.:' 

[00 9 2 V&mti£Mt&X'&* TFT30SrT, FT3 0 
(OW.±X±Wfrbm-5 «t 0\Z. Wt>TFT3 0i5«-e 

a^j&l**vcv>5<D-c. aCO^^^/V|S«l 
a' RtfLDDi^l.b, 1 c^<D%<D^M^^mz 

- [ 0 0 9 3 ] ;iaSi^-3-a-. -y- MUMR2-V- MM 3-0 
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5? Y-fc— ^8 4fr&*Wj$.Zft,X^Z> a 
10 0 9 4] mm^m4(0±\Zii y f-^6a« 

.S&JST&ST i . C r , W. Ta ; MoMPd©9. 
[00 9 5] X-<?^6 a &tftBRi]£Bn4 ©±l:tt, . 

9 aXttKlioBi Gtm&LZhxy*. r <o <fc 5 KIS/*; 

©B»«r«5 «t 5.»^«>^*gj£»c«kbfc(0-e> BBB 
JgoMaA. ttfcB*©B«a»feTF/r.fcfo!&»oTBit>. ■ 

©b*»--t f t fctt y - * ■«JB#?»*iT&^- * *> * < , 

9Sej£LfcBBfc»*Bffi#WWx5. 
[0 0 9 6] (JB5©Stli»») 1 iai,2i:Bl.l!3tt2|c* 20 

h©»-5 oBBBBaBBft^BBBB^BoftB* 

TK-f-EJ-T? .0.1 2(i-o©pj^,m®;9,-a.OPPIg|5»CT. 
F T 3 X)^KIt,fetl'v :B|I|.9 &>?>fflWK7 t —$>m 6 
a jfeSEi^ 3 a *5^J* Stbfcv f^© 31. 5 C^JS^ffi 
<D***#BBB*^-S«©-»#tria:;*: tt/T L7t¥- 
BHT?fcS..-H-r3tt^|-l 2<OiErE,' tei&o7t»rffi 
0*3*-*.' #Sfl 5 OHMs»»*s.3fe«>*.l rt> IS 4 ©5IJ£ . 
?»«4:*«:.5jjStt, rBBBBJCfc^TT F T 3 OjE±<£> 

- * B 6 ;av* :t) ±«©«*Ji^«te*FfeJ{caefc«t4 : . . 
2 1 SrKtt, ■.&BftB.4-2 1 t.J:o-CHSli1iffiWIB95© so 

'•«K*rfro tv****'?*:^* - 1 ? 'tt • ' T u '-- : 

[OJO 9.7];^-r, 01 2lc£^T,.;*%ej<Dfl;*3fc.' 

100 ©anta (PBB*«B) rt 

io 0 9 s ] m 1 :2 n^.yt^'&m.mm* 

SKl O Oli, TFT7W.£tE±©BBIrcrtfc,' ^ h . 

y ? *mz.m&.v>mtmmw&v -a.-XBBB.s a • 

9 a cDfi*1fS<Di£#l;:£.>!r fBo-CT-^B 6<a 3 
a 38*Ktt'MvCV>$»,- 3/a.'t Wfi LT^* « 

*.*B9*0Wttfctt;.B*SB9'ajfc;vf!^^#- .. , 

mirtt#><Dmm*<< ^fy^icT^T.s o 

[ 0 Q'9. 9 ] 7 s — 6 a.fi, -=» V* fc.kJi?—/'' 8 2 5r 
^ L.T***Jirl a OXB&£'-*-B£>]& fcllBWIC 
iBBSttX*!).-; JBBBB9 a 14, ?Pa^fB.$.-a ©*b^ ■ . 

fl- U X *K-W •XjfSfii 3 .O^IC-B^K! IC^jS^xT ^ 5 . 1 • 



JO 

fc± 9 pmm<o®m K*rfii-5 «t 5 3 a 

■ **UT*J?. *3t»3 a.ttVr- LXfeBB"*- 
[0 10 0].fli300ll )ISi 3.a IdWr L"CiS 

v^o §1^3.0 011, »6IMRSr^b.T»l^M*Hfc 
*3H6.3 a »C Jpff 15 1^ f* -5 KM.V®i3 
• 0 2 t x-^.^o.^t-Jf r/5,.KW Vli3 0 2 CDiffiffi 

t-s SJBI^S? O Sr^LtV^. H3R«fi9 
g5S.^®^H® 9 a.C0*fi« 3 ,a .fc So fcia.»-.lS»t 

a hJlv— ^:8 4SrK?i/)5tge^ •f*/«Ct)feiBSItt 
@ 9 a,<D PPiaiJs 3 a ^ — H 6 a C9gB#K 

tt> kkjR 4 2 1 #KHf T *> ? J (B 1>$tf*T?im*:m b 
.TV^5) „ *»4 2 lV#W*.©HIIl««Sr»E«>4Vv 

1 J; 5i»CT F Tt.3,0,E±©'f — ^j» ; 6, a i0± 

[ 0 1- 0,1.] . ^^^^^^^4,2 l »cJ:or« 
. ME*(R!^6>Alti:53te, WfiB^M9. a 
. b.T F. T fc^d»pX^fe^^!-^A^53t,^^*^Jw^ 
fittSrt^, TF.T.W*!I- ^m«E©^*SrB« 

[p, l t 0>2 jl^i 0.1 •34C«^.V.^X, ttft^^UBff 

•ffl^Sffi.iiO.o »i3^iatt©«^ff-*r'9.^*«^J5 

b'iSTF T 7^ ^O.tfiiTJa t), TF 

.T,TAAt**-l'. 0 ^ -Mp&fa 2 °. • 9 aX 

U5.iS^.®^ ,9, a. S: * < y^p^iipjja^s * ©. p* * w 
. [ 0;i o 3];.:©i 5'.^^$itfcm^3t^Sffl^ 

i [0 i oj 4] , TF T.T W«R,1 : 0 »a*> : .J8j %3 Kl^i* 
.i;5ic s #litl9 a lC»^.5<fl:fi»&v-:-*PB«B 
9 a ^^W , ,y^^^.B.» 4 i-5 - 7t».OBB/^,'<' 
(OT.FT 3.0 i difieH*>il(XV.>5 o . ... . 
; K>>lj0 5 t ]|T%T.^Wff^:i 0 : t%44^ 

^ -bp- 
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»3til4 2 0tt» ^FffiWJCtt^-^^e a, *Si&3a 

fttfSftlSa'oofcML-c.' «-iifiim8i©18SS©*#- 
^.f D v o-C^ltXfe5. r.Oj:5fcJt3ti!4 2 OfcEttl" 
5 r 1 1 X 5 v M»«WS©*iB»4»fe7J* Lfc3fc#T F 
T 7 W S« 1 0 <D&mXB.tt UTI o X $ tc % 

[0 10 61'MtRX-f iyfyyfflOTFT3 0 t>5fc©^ 
SSIB«i:IBI»fc. L D D (LightlyDoped Drain) flfiiS: »o 
WLT*^, *3ft»3 a'» Ri^3ER3 a *»£> ©©# I- «fc 
9 ?**Ju^&3frSitfVWI 1 a ©*-**/HWfc 1 
a ' , jfe3£SI 3 a t ¥3J#il 1 a t SrHl't^y- ' 

«'(y — *flOLDD««) lbMfiif KWVf«' 

t ^ 5.' K u-T V'lS^ l ' e i-fi, a ^ b /v 

8 4^ LT^IftiopiKi^ 9 a © b *>OMt5-<3 

ro 107] j£mmrmx\x, mmmmx-r ft3oi 

±«0^-^^|6 ai:Mi50 t ©^©tififcT F T 3 ' 

§4 21 *1/0>5©T-, l : a 

/V-ffi^'l a ' Xtf LDDfiMe lb, lc ^©}fc©Alt£: 

[0 10 8] SSi3a> ^-^61112, §iii3 0 
OSl^teWl 2"©±fc'tt, eF^^4AS^$tvT 

^ ^ h * — )v 8 4 a* # * $ *vr 1^ 5. .= * h * 30 

*-;V8 4 £r;ft- 'b^TltiSltgffi 9 a la (OS© 

[0109] JRMJ&*iR4©±fc'H:, 7*-*'»6 a*s» 

XttA 1 -&&hZ>\ l mig 1 B,&&m^3bZ>T i/Cr, 
W, Ta, Mo&tfPa©?^©'>&<it>-^o$r£ 

[ 0 1 *1 0 ] 7*—?B. 6 a 2&WIIWffe&BS4 ©±£t±, : . «o 

'tutst 7 »c^*tufcjg3t)g4 2 1 mMztixte <o : m 

3tM4 2 l'±©ftyMS 7 0 , ±fc'ttBf3li ,, ttBi9-'a-XttEW 
5FSW^t*)5AlVT'i',''Cr", W; T a , Mo 

[ 0 1 1 1] w © <fc 5 fcJDtffii 4' 2 1 11T F T3 0 Ji© 
T-F'T 3 0-tffiJig5*d<©rawtt-©»£ffifa-i=«S--T-F-T ; • 
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